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I (54) TiUe: TRANSGENIC MAMMAL CARRYING GANP GENE TRANSFERRED THEREINTO AND UTILIZATION 
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(57) Abstract: It is intended to provide a high-affinity antibody efficacious as a diagnostic and a remedy for various diseases, a 
^5 transgenic mammal for producing the antibody and a drug with the use of the high-affinity antibody or high-affinity antibody-pio- 
^ ducing cells. Thus, a transgenic mammal canying a GANP gene transferred thereinto, its ofkpring or part thereof and a process for 
^ producing a high-affinity antibody using the same. 
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5 ^m^m 

10 

<ofS}M^^L-r^mm^mizm-^<mmhiz^m-^n^o mmt. sicdm^®^ 

tttt 109-10" M©:^-:$^-fc±^<h»tDn. ^o^ofsimi^ mmu±::/i$^-) 
mmiz:^^\^^^^^^^tfim^^m=^mmt^o vi!}-^vui!}^ib. z.(r>^m 
■ u^w.v^zr^—\wiu\z%\^-x:^^'t^mti\t,m.\^x{^<. '^.m^'^o^w-if^ 

1 



wo 2004/040971 PCT/JP2003/014221 

0 , E^^'L^CGerminal center) mrnX'^^t T MmTb^ ^MWL^^i^ ^ ^^^^tl^o 

GANP ^^mbTVi^ (Hl^^ii WOOO/50611 •#^#)o CCD^a-^^ DNA 'v'J 
tl—^ma^^T^ MCMdninichromosome maintenance) ^iP^tftl-S^J'^i: it 

#AbfcGANPJi^^«Bm-C^^T'5^:^lJ^>tT^^c ^fe. 2^^5g©h 
20 ^>X>f3i--/i^lita»,i^X«^0^^«. GANPjte^^ h^>;^:7a:^ hb 

(3) WIHh-^>7.v?a:n>yi^ni^l&t,X^«CD^jlfcii^i^^^#b, #Sn^ 

2 



wo 2004/040971 PCT/JP2003/014221 

(6) ttriB^^x«^©®fM-, Rz^mu\ihmimi^^L<\t}ihmi$iX\t^ti 
mi\t.m GANP ^ n-i-ji.^^^^xs ALP m-^m^ V Y 

M—)\/n—\t. 100 M mo 

03«. Jli NZB 'T^7X<Dllflil«4>© GANPWj^flSCDttliiii^^^-r. X^— ;V 
A'— ^^ lOOjLimo 

15 04 ^^I^^<D-7'5^X S5fe(Dll$lii^M-^Jn: GANP o-±;WJiT;#:T^ 
fib;/£:^:^Sr5^"ro RP; g^Hfil, F; mM. X-Jr— ;wt— « lOO^mo 

100 At mo 

20 0 7^*, TD-Ag ^mz.^^ C57BL/6 "x^^XcDfl^lIiODg^lIf ilMi^(C*3ttS 
GANPWM|g<D^^^:^-ro >^^-;Wt-« 100// mo 

0 8A~C t^, DaudiiiJIStCx'r>X GANP h ^ >X :7 x 

0 9A~C«> BilBlj&TGANP ^j1*J^^$-&;^c N ^ i^a^ - T':?^ © 
25 f^Mc^m^^^fo 

0io«, GANPMp^^i h^>;^>^a:--/r^ (Tg) ^^;^x«^^M^':7;^ 

0 11A~E B WM^Wk^ GANP :^*iV^X(B-GANP-/-)Of^^<Dli!EM^^ 

3 



wo 2004/040971 PCT/JP2003/014221 

f o 

m 12 }t. B mmwmm ganp xm'^oMB-GANP')^m\^^rcmmmm^'&,<D 
5 cD4omi^mm\z,i:^mm<DP)-i!}m 1/2 tcM^i^LTVifeo 

m 16 \t. GC ^fcf-:^^y U/Ti^;i/5^:r>-e^^b>^ci^:^^^To 

018 100m goNP-cG ^^^b, f^mmi4B:&z^35 amiz^n^mm 

EI19«. GC-Bmm(Dyn-^^ h:^hV—(Dmm^miro 
m 20A~F Cre-flox/+(D Vh186.2 ^ PGR TifiUb. X>X^^^^ff 
15 ■::>;^i^m^^-r (A;&^e> F (CMtC^Oo 

EI 20G'-L \t. Cre-flox/+<Z) Vh186.2 <lr PGR TJii|igb, '>-:J7X>7.fp3W^Srff 
ofe^m^^-r (Gj^^e L {c:JliJC^<)o 

0 21 tt. Cre-flox/+SlX B-GANP /-7 '^7 7. (3*5 frt ^ IgGl ©^^CD^^ o 
0 22 tt.VHl86.2 (D33#S©W$L \Z^m'^i±rci:^(D^m<Dmm^^'ro 

0 24 it. m CD40 ^sicxtn; CD95 mwnzMT ^mm(D7^ h-z^xm^i^^m 

0 25 tt, TUNEL T J; V) 7^^h~>^7.mm^miiiVrcmM^^-ro 

25 El26ta, TUNELT^;/-fe^{Cj;f3T#h-^>XM^MmbfeMm^^-ro 

EI 27 T3}^h— >X«I0JtCM-#rS Bcl-2 yT5.U-(D RNA^mU^JV^ 

4 



wo 2004/040971 PCT/JP2003/014221 

5 m±m^m\^^rz. Biacore i^^^f^^mm&Mi^^to 

ai±?t<fcffl Vife Biacore JiSj^^^glftj^^^fo 

m 32 GANP-GSTi!l-&37>A°i^M®Mii®t£ffl§&^'ro 

EI 33 MCM i:ia^,^^r§ GANP «M^^^5tf'5fc86©:;^;i/^'^7 >T 

S 34 tt. in vitro I^IR $ tlfe MCM ffi T";!- iS^ '^7 > T -k -r © $ , 

m 35 GANP^^^i MCM ®ig^<£^fe^et|^{C:i o T^fo 

EI 36A-'B GANP ^mmmt MCM ©J^'&^^^jitl^tc: JcoT^-To 

0 37 a. GANP«ii«^0«3g©«!E^:Rtx, mmm(Dmm[H'c<D^^^^To 

15 ®38«. GANP^^tlOMF^-e0D^:?!T^^-r, 
®39tt. MCM3 ©^{C^SfrtSM^E-fbi&^-ro 

0 40 GANP (o^miz^-Dxmm-^ti^ mcms cDiaHflas^^ffi-fb&^-ro 

m 42 MCM3^S^*:©^SEfkJC*3^t-5 GANP ^^H^jOD^^^Sr^T, 

20 m 43 ^•7^n;^?u:^->T^>iz-f fCcfcoT^m^n^ mcms <Di^-mmmm 

25 ij^T, ^mm^mmizmmf^o 

^mm\t. GANpae^^#b hm%mmizmAhxh^>:^z^^=.y^mm 

5 



wo 2004/040971 PCT/JP2003/014221 
1 . GANP 

GANP E^'L^^^^iS^>/>?^7K(Germinal center-associated nuclear 
protein) tmtnX^iBr). MM Sac3 ^ >/'^^mt'^=Eaz^-:^:^'r^ 210kDa 
®^^>/1^MTfe^ (WO00/50611^^^)„ ^bT, SAC3U7^^>M^(D 

5 mmmtvxw^-:Jif^nx\.^^. ^rc. ganp a. it^^^^iMfl&Cfoiiicuiar 

dendritic ceUs: FDC)lC J: D H^tl^Etf (germinal center, GC)B i^flg^C^S 

^v>Bmm(Dmmmmmmizm-^vx\,^^^>/^^Mx$>^ (Kuwahara. k et 

al., (2000) Blood 95, 2321-2328)„ 

^Jkm WOOO/50611 ^^^}C'&t3«$nTVi^o 

x$,-ox RNA >^^-rv~ifigtt^wr^iS^>A^HTSoT=fej;v^„ mx.it. 
m.mm-^ 2x\t4 j^^-r t 5 / mmmcD 5 1 ^ u < (i? ^ b < « 1 m 

6. (clif * b <« 1 M) ) © T 5 y m;&«#in $ tD^c T ^ y M@3^jj&> S ;^ . 

d^::)±IH GANP i§'>/^i5'K<i:|^1i© RNA ^ ^-T V— if^i4^#-r GANP ^ 
rRNAr/^.-r^'— tf^l^J t^. RNA^MJ;::feViT. 5'->3'^r6]{Ciit5'^0D# 
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^ DNA 4^ u y—^atm^ir^^^-dm e.n^7&^ b mm-citf^n 

coy^-r-^— fe'T^S GANP y^-r V— ift)^#$nTVi-5, 
GANP ^>/-%^n ±IBgB^J#-^ 2 ^ b < « 4 JC^T T ^ 7 MMmX lit! 

5 "TTS ymS33?U® 1~600 ^^f ^b< « 139—566 #) X^cn^CD^M^T 

:^mm\Zi5^^X. m^izmAT^TcitXD GANT m^^it. ±13 GANP 37 

^'^mx^^o 

i^-DXm. (-^h^J^A) 150~900mMT2feD. SB-TSt:. ^ff^b 

< h U '^A)ig^;i5 250~450 mM X $> Ki . U^:^^ 68'CX(D0k^^^^^ o 

it^^izm^^mX-r^ iZ\t. Kunkel Gapped duplex ^^OO^^^J^JC 

20 GeneTailorTM Site-Directed Mutagenesis System > M h U x. >1^M) . 
TaKaRa Site -Directed Mutagenesis System (Mutan-K. Mutan-Super Express 

^mmm'j'(Dmmmu\zw^:^mtmm'jkm wooo/soen ■^^#{c'bfB«$ 

25 fSiiS. ^ tJi^i^:^ZS^ CB-40 ^/ i^U—^-JVI^^-CBm^^ in vitro mWi-t 
•St. GAT<rP^m(07y:fU^zLU—i^3>(D^f3i^ir. GANP iS7>A'iJ7^CDT 
$ymiB^J®"5-&#^©-feU (MA.«502#gcD-teU >: S502) (55 U >^ 

^k&?l^®ilfo ilODSJi&«, GANP (D RNA-y^-f V— fe*^tt{c::)ViT4=— <i: 

7 



wo 2004/040971 PCT/JP2003/014221 

J^^Sji5:t?fe^(Kuwahara, K. et al. (2001) Proc. Natl. Acad. Sci. USA, 98, 
10279-10283)o GANP 37>/tiJ7^® N ^^MCD RNA-^ ^-f V-if H ^-T >« 
± U *'^Ay-e:fe 0 . ^<D^J>Wtit\tjn vitro T Cdk2 iZ^-D XmU 

$nSo C ^^MHpt-f >fcck 0^ GANP « MCM3 ^M^-1'-fe>>'>/fH^(C 
5 ^-^T^CKuwahara, K. et al., (2000) Blood 95, 2321-2328; Abe, E. et al. 
(2000) Gene 255, 219-227)o 

10 mmh^>:^z^3L=Ly^mm.Wim\t. jfsb<«, ^AbfeGANPit-e 

(1) GANP m.^i^ii^(Dmm^i^ 

15 mm^m'i&'r^mz^ Mmm^(Dmmm^n^^^izvmW(,(D^m(Dmm^iSi 

GANP3t^^X«^(D^Mata^®^At-J;oT. m^^^^(0%m^mji^n 

^^'^wt^^t.ifix^^. ^tc. c(Dm^f-^mmnzmm'r^h^>7.>^a^=. 

tii:j;-oT. mi^mm<o^^tl^mmm\zMib^z.ti!)'^■ssmtf3:^o 
^^^j^(Dh^>7.i^:c=iy^mm.mmt. ganp jnt^(D^mmi^^(Dmxiz 

8 



wo 2004/040971 PCT/JP2003/014221 



t^mm-r^rzsb. ^-r ganp m^^o^^m-^^:^^ b mmm^mziKm-r^ 

<Dmm. ^ih..mm\z\tmmt)m^n'r. ^rzmi^(Dm±^mz\t±^f3im<t\t 

:i^x\ tn,mtKmi^rcBmm^'t(D^^mmv. ^i^M^mm\z^^\:t^% 
(Dit. $>^m<Dmm<Dm^\zm.^nx:ior) . m'^(Dm,m\zMt^mi$im±\z'D\,^ 
10 T«T*fflfla©*#^i^s^<h-r^c Tmm^m^vf3i<xhmmm^-^n^^o 

15 iitt;&^*ii<. T mmz^-oxmm^n^^^VT^>/'^^m<D^':f^\^mmiz^ 
^xmmt^^n^o 

(DmmizM-t^mi^M^^^^izMi^x. GANPi^Bi^m-Ammxitmmmiz-mm, 

:iZ.X\ C57BL/6 -^07.(0 NF IZM'T^Kmiitm-'O^ V m^xnt>n^ 
^e.nTViS. JIOSIS:^. fei^^t^ IgG fi^O V (Vh186.2 L 

25 xit. T^V:^^-:/^^ igGi(D^mz-z>i^x. vh186.2 (DTs.ymmm^m^^ 
^iziz^-Dxm^m^mi^iomm^^m^m-^^^tifi^psmx^^^o UT&^t). ;m 
f>^viMfnf4j3:. mmvmm. (Vh186.2) (Drs. ymmm(Dot>. ii33#@cd 

7^ymx$>^h^j':fhy7 xwW n >(l) J3^M(W33-l) htzt^iz^u 

9 



wo 2004/040971 PCT/JP2003/014221 

^CV. GAMP iie^^M-^'^^T.T W33-L ^S<£r®Cl^ii-fei 

10 iTco 

J»^t:7j>«^e>n?&V:^75t, NP-CG IC^T^S/i&Ttt. < lir^^PttM® V 
aife^(W33-D/5»«JiJnbTV^feo RNA t/^-T -T-if^tty^/^llCDI^fC ^® J; 5 
ti6«J75:tgfiJ^ifioTVi§3^^CC)V^T«^fc?i^$tlTV^/^j:Viy&t,(i) qaNP 

iiSi^fO'l* B MIIS©^^m$nsmJ^©MJi& (-fe>hn-9--r tc]isvie:^. (ii) 

Daudi MIS'^O 5i^^=^^ AHi^fe: J; $ n-S V I14^(3D5^^^SCDM 

m.ffiM^^^Z.}ii}^^. GANP^^(DRNA :/^'f V— tf^fSab'S v:»}l^nic:||fc)-§> 

20 So GANP^^*lSf^^$ii-SJli:, J^CX RNA :;^^-r •9'— tf^'tt 

(2) GANP ^B.=f'mxm^^mm 
25 2^^Hj(c*3tts ^m^mmi ^i^. -v^. 

10 



wo 2004/040971 PCT/JP2003/014221 

mzsmmm&sm) (Dmm\zMvx._ vymtuvi^ryj^^^ «MA°;i.xffi, 

mfsi^izm^^r^ GANP3ie^<^fe^$i±. mummf3i^\zmmr 
^z.iihx^^o ^^\z. ^n^m^^±m<DM^mmii{ikm(Dmmm^m\z^ 
10 ^^'^■^^^^ii\zj:y).h^>x>^a^=Ly^m%mm^i¥%t^^t%x^^. 

J&W*bVi. :H:^i^6<JfC«, @«ja:-rs GANPjte^^W-r§^ai«a»I%fi5[50D 
GANP5tfe^il:^^$-B--5§#S:/nt-iS^-(DT2^EfC, GANP jfi-fe^^iS^L 

n-r>s?xi7>'3 >^^^t\z^^x. m^tr^ GANPjte^^i^^^-r-s h 

(3) 

20 GANP3ife^®^^-?^7^-tbTtt. 

11 



wo 2004/040971 PCT/JP2003/014221 

> I J; r/t II ai. iL^M:^ h U ^ A^iMliH^. > /3 -^Ki^^b^^, 

trimil-f >tlfi5'-, MHC I tiiCM, ^ttS5ci!Ti^5^>. ^U^^ 

¥-RNA ®fe^^^i^-r-g)i$'-^^^-^WUTViT=fe.fcVio GANP 

15 ite^^$e»{ciii^3g^-&§g6«jT. €■]te^(^);^:/^'r>'>i^~>^^^:^;^, x> 

>-y— ^K^^ GANP jie^© 5'm\zm^t^ ;i iitc: j: o . ganp jte^^ B m 
(4) ganp m.^=f-(Dmx 

25 g^l^PiBJiS^PgtCcfetj-^ GANP Jie^CD^A«.^^®Pi?LKf%(3DE^m*3 
J: WSBJ3a®^T^cii^J^c:^^:a•r S J: "5 fcm^^f -5 t u jg^:^^;;^^ 
ft(7)f^m»j#jOEMflS{c*3ViT GANP 3te^;0^^il^JtC#ffiT'5 il <hf3:. f^tilSj 
#»0^j^/&ti^T^OE^iBfla43i;lX#:jNfllSCD±T(c: GANP itfe^SriS^J^dWr 

12 



wo 2004/040971 PCT/JP2003/014221 

wmm:^^zsii^mm(D±x\z ganp m:&M^mm\z^-r^^ 

nrz GANP ^Bi'^^mzuwr^o ^ut. ganp m^^^j^mnzmt^z: 

^mmGANPm^^^n^^}:ihm%m^ m^l^K^t^ryy^fS^i^^ ^ X«^CD 

10 ^u<D^mm o^y^^uT.) \zmMrr^mzm\^^^n^^m3m. mm<Dmm 
^mmtm^m.mm^^m-^^^z.^izi^'oxn^ti^. 
^mm^m^m\z^'DX^%^n^f,i^ mm%Wim(D^nn^Kiim\zm^ 

izmwi'r^:^t^tLx\t. mxu. wttizmmmm^^jv^y (t&mstm^^mm 

(hCG)) ^i^^^M^mmf3iaiz^v)^^-r^:^mm^h\,^o 

n^nrc^mmiz. mm(D:&m\z^v)^^^GANpm^^^mAi.r::m. mm 
^mmizAnmiz^m ' mm-r^ z. tiz^v) ^ ^mmm^^^ms^^/vtc dna 

mmmmm.wjmiz. ^mm^Anmizmm - mm:^^^-^mm^i.\^^o it-e-? 
^mA-r^±m^mmtvx}>t. ^^7.<Dm^. ^m§^^wmB^m\^^^z.ti!)t 

mi^(Dmm^m^;k^^<DmAmm'j'(D^mmm^^mi.rcm'^. dna ©-t^ 

i^rcmm^mm\z-z>nxm^-^^rz<Dt>. i^^o-m (^^x(Dm^\z\t. m^it. 
m^^G^) ;6^e>DNA^isttju. i^if>mm^pcRmiz^r)mAm^^(DW^:^ 

13 



wo 2004/040971 PCT/JP2003/014221 

mmr^ntM-v^^. mxmm^(D:^mmm^tircmi^:^wf^ (Founder) 

GANP 3tfe^^ ES ^flg (embryonic stem ceU) tC^AT-S ^^3<fcoTl^M-r 
^e:<^:fe1r^^. M^U. iE^V'^T.K^ia (blastocyst) tCft^j^T-S HPRT 1^ 

MRL/lpr V.^;?^!: B mUm^m<0 U >/1li5T0!)iSte'fb®|^JcK4'.ll^^Jig 

14 



wo 2004/040971 PCT/JP2003/014221 

'^^x\z^^n^(Dii mm(D^\f^mmf)K ^n^^t^M^mi. 
^tf>\z. i^u<Dmm\znvx<Dmmmiiin,mm^^n^ z. t iifsi^-^mm^^ 

10 § t $ MRL/lpr, NZB, (NZB x NZW)F1 U E ^^tllit. $ ^ iZl^lf^^mm 
i^A±©C:«i:^fIJffib;t MLRApr •T':?:^© GANP h ^ >XS^a:- -/ iJ7 

15 ^^■^^^u^-^^mmm'^^)i^mmt(D^miz^v). mmmmmi^^m^x^^ 
^^^nx\^omwiiu.^miis^mm\zm^'r^^^^^r^wBw^i^^\^. 

<^m^^m\^^x^mvtz.^Wiiitmihxm<. ^tzm\zmm<D^m^^mmt^ 
25 wmzmmvx^^t^mtii)t-^<mm^xh^z.ii^mim't^ht%\z. 

15 



wo 2004/040971 PCT/JP2003/014221 

^m.iiVXU.m^\t Biacore 3000> Biacore 2000. Biacore X. Biacore J. Biacore 
Q Biacore a) ^aiSimVf ^tl^. 

10 ±IB Biacore iZ^-oX. tn.i$^<Dm^^^^T/'^^^~-^~. -tf3iiDt>MM^^ 
(KD). ^Hii^^^CKdiss) [1/Sec] RXSm^MmmmKAss) [ifM.Secl^m^T 

-So 

mmt. Mm^m (kdad M^-^\^mx$>^{s.^m^ii7f}ti^\^^ j^xnf 

15 <fcO^^$n. 

KD[M]= Kdiss/Kass 

^m<Dmmmmm<^mmizj:i'DX. m?>n^^ii^(Dm.mmt^f3i^7^^. -mz 

\t. KDffi«lXl0~' (M) &sTX$>^;it-fym^V<. m^i^ixio'^ (M) u 
20 T. lXlO-io(M)IJAT. lXlO-ii(M)OT<3D'bCD75^'#tf e>n§o 

25 mm (SHM) :^mm'r^::t\z^^x^^ti^o ifn^cDmrn^zM-r^b^mmt. 
inm^^mzf^mvrcmwA^&mnb ^n^i:)^. wm<Dmi^(D0<\^igM^^xx 

SD, ^rztfim\zi(:i'r^m^mmmtm<uysi<. mm^^pmrn^m^Ltzo. 

16 



wo 2004/040971 PCT/JP2003/014221 

§ RNA X5^^5^^ >^^^ AID i^^^nXVi^o ^^\Z. 

10 ^i^^m±'r^rzib\zmm-v$>^:ztmM67f}^\zf3:-Drco 

C57BL/6 •Tr>7.(CA>^7=-> • 0 y(DmmhVX=Lhuy a^-JV--^ 

r ^ti:/^) >^^^~r^:i.L\z^v)mm'^n^^mt.Hm\tvKi86.2 u^tfx 

&y)^t<Dvt>mzm'^mm^(Dm^^m^(Dvm^mmzmm-^n^^f^^mi-i. 

X. ±iB h ^ >xf^x - «/ ^«M%mmxi-A^(D'i'm\zmm^m^vxtfii^ 

20 ^S^-rS^ltfCckoT. iS^^#iiT:#:^#^;i^7j>tT#^<. HP^. GANP^S 

M^^mm^i^rcmmzmmfr^mm^^miz^'=>x^^i.. mi^-^nr^imm 
<D]kmximmm(Dmm i^n^<Dmm\zmm-^n^\^^) (Dv>/m^r)Mmm 

25 •^v^n-'r)imi^^m^'r^:^miivx\t. m^\^. mm^:^mm<Dhy> 
^^:^::^=^yi^m%mm\zn^vx^mv.^m-^nrci^^wim^^skm^mm{.. 
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t>^^mmt-<x:^mmv. ^>/^^m. mm. ^:/5^h\ m. mn. dna, rna, 
^^mmmizmmvxm\^^^^tf)i-v^^:fyi. ^^m^^^n^mzmcxTi^a. 

15 ia^^trSiJ^gf in:^^ffij&s±#bT^fei#(C. MAtf 100 /^g- 1000m g 
<?)tn;M^fflViTaiiP^^$fT;^"5 Jl<Ji^tT#§. S^®S#;&ie> l'-2^r^:^lc: 

^ffi Vi;^c^t^, 5 j§ ^ D ^ h ^ :7 ^ ~, □ -7 h ^ >^ ^ 

20 Ty^zi'T-f'-^ti^hif'^y^—m(D^U'^h^'yy^—m\Z^':)T. if^^) ^ 

A*>h, BCG> h WND-Xi5^-r'T-rnl/-h(TDM). U #^Si(LPS), ^ a 
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A/Ty^^ mr TELISAJ ^^^O^&^tCi; aiijef^ <h;&^* 

^JAt^A>i57X©5p|git^|g (HBSS) ^(;:B#, tf>ir^;/ h-e«$:l¥b 

^-5oM;lti.P3-X63.Ag8 (X63).P3-X63.Ag8.Ul (P3U1),P3/NS I/l-Ag4-l(NSI). 
Sp2/0-Agl4(Sp2/0)^ § il # S . 5 X n — ^jig® 2b o T 

25 igtlfetf 1 xl06~ 1 xi07M/mI Otn;#:j^^i|BJ3aa: 2 xlQs- 2 xl06^/ml ©5X 
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^^^J-^* 1000-6000 i5^;Uh>©t)(D^^ffi-r<5iI^;^>?T#§o 75:43. fei 

ELISA&. ^>?:t<i.yTyfe-r Triaj ^^-^^J*, 

lfl5^®^^S^^L, ^^m-L\%n^\,^)^. Fab'. Fab. Fv (variable fragment of 
antibody) . sPv. dsFv (disulphide stabilized Fv) tb^\At dAb (single domain 
antibody) ^ifimi^n^. rF(ab')2J mS fFab'J t^i. -TAy^^fp 

25 >^U> (^/^n-:^;i.in;^) -en^'n^e^^^^T'^§^yi^>. AA 
-i >^TMSt- ^ e: ^ J; f3 m3t$ n. b >>?^^4'CD 2 2^® h mm\zM^t^ 
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ii^^^fsi^ jimy^if^>hi)^ c^^mm-vi^T.jvy^ H^-er^cj^o^-a-ufe 

:it^ix^^o ^(Dtni^y^y^yh^ F(ab')2 -:$immmt. Vl t 

(complementarity determining region ; CDR) ^ t V^'^.W^Zl^^X^X . 7 
CDRS:t)^^<— gUO FR (D^X^b^. CDR tt®"!^ T $ y mSB^J (CI <k D $ 

Variable r%^or^\Z'D\i^X\^^(Dmm'^izm'^mi\'^ifinnt.U^ii'^. ^ifiWfC 
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^mm(Dmi^(07^ V ^-i ':f\tmzm^^n'r. igo (igGx. igG2> 

IgG3> IgG4) . IgM. IgA (IgAi. IgAa) . IgB ^Tclt IgE <D^M<D 7^ 'J ^ 

5 4. mm.^^^i^<omm 

(1) mmomm 

^\ ^^Mm^^\,^tm^mi^m<Dmi$:^mmmhvxm\^^xmMm\zmhx% 
^v^o -Tfsit)-^. mmmiimi^^mwimmzxmm\zmmi.s mmmcDm^mm 
izvx^^'^(Dm»m^mMm\zmt^ti!)ix^^. 
mm^mmmmhvx\:i. ^^a^ay^^, m^i,i. elisa^. mAm. ^yt^m 
20 mmm. ^t^mye^mmmm^^^mzmmr^^iiaftx^^o m^^^^mmmn 

vf^^Ltfj^x'^^o ±.^^mmmn7\£^j>-\£^^>m^j^^m\^^^z.ii\z^ 
25 0, nmmn(Di^ti!,mm.^\p\±.-^-^^z.h%-^mxh^o ^rc. tkm^m&i^ii 

(FITC) ^7^h^^5^;Pn-r$^5XV5^:te^T^-h (TRITC) m^m^ff^ 
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mmm) H*a^fflVi;fe:&*t, mi^mmmmzfsi^brctbtif^hi^^o mm<D 

-h^mtim^f^M^t^ ^n^izmm-^nr. mwif^mm^mizm\^^^n^'i^ 
10 m(o%<D^^mzm\^^^z.iii!)^x^^o 

u:/v>m^ (—Amm ^iMAxmmi\:i^rcmi$^tKmvx\^^^mi^tKjt^^ 
^<Dx\ ^n\z^K>i^^t^(oumiLt^mm(om^i^}sb^:Liiifix'^^. 

:^mm(Diffi^^mmih\^x. z.iwzm.w-^Kj^^-^'^rz.'^. ^^ij^z^mnv 
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^^^t^mi^y^ify. > hTa&§ Fab. Fab\ F(ab')2 ^^ffi bTfecfcVio $ ?>tc. 

MiB^ii^^s9^^o$Fii7^^j<J:bT. mm^mmtLtc^mmi^m. elisa 

^^^l-f^Jiii^O^^T^^So ELISA ^ti. 96 7^:yi/-h}c;^#:^^ctt^ 

10 ni-r-<^GAtjpmBn^^m-^^xmm\:'r^o)k\z.:$imB^(Dmi$i^Rjts^ii:. 
•&§o mmzmmtKji^.-r^mmum^^<Dmm mxu. mmi^^^^^yy^- 

So 

* s vi «#aj^0qE5^;i/Sfj#i b T^^j r n 5) 41 © 

20 J^tT^-So 

2^^0j©iir^fni4tn;#:^i. ^mmBmmm=¥y h(Dmmxm^-r^z.ti:)^x^ 
^it^mz^-ox^m-^nrchcD^Mf^-r^o 
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5 mmmizj^^mm<t(Dm^\t. somummmmmm. (ph 9.6). 10 mM hv^.- 

s^c, ^mm<D^y h\z:^\f^mm±. PBsmizmm^'^rcVtm. $>^^>\^y 
10 juz^^-^^rz^m mt^m^jvi tm-r) x$>^x%^^^. mm^>Rm 
dr)v\t:^i^\zmm^. ny^miz^^mi^mmmiz o.5~2mi mmco^-i^u^ 
i^^=L~zriz^if)/^y^^i^>^:^nrc^mx$>^x%^<. ^sv^^^^a^ 
iz^^ti^ssLmmmizti^A^m-fy^ 0.1 -5 mi (o^=:A^A\z^tb^m^nrc^ 

m(Dmm. m^immmmmi^Wim<Dm^\t. mmmm (^-fe^^M^). mm 
Mmmmm. mm^}t^i^±m. $>^^mm<^mmmmm^^/vx^^x%^i^. m 
tmi^mmRmiii.xu. m^itFBs i±m^v>mmmm. pH7.4). i37mM 

hV^A^^U 3mM mitti U r^A^^tS pH7.4 jO^tP 20mM <DhV X-ig 
20 mmmm TtBSJ ^U&f). 0.05%'IVeen20, 0.1~1%CD BSA 

mximi^(Dm^^izm\^^xh^\r^o 
(2) mmcDmmxu^js^mmmm^m 

25 -r^=b©T^n^^> mmof^mxu^f^morziixDmMu^mti^x^mx^^c 
^mM<Dmmm.^mt. :^mm(Dmmmmmi^^rz\t^(Dmh-^^^^^tvx 
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eiJiT mmmznm--^n^<^^mm t\t. mmi. ^mm. mmm. mmm. 
^i^m. ^wm. mmm. ^imu i&wm. m^m. -wmm. ^mm. mmm. 

^m\^^^z.t\z^y). mm. mm. mnm. ^mm. mm. ;^jy-fe;i/^j. 
5 hn-5^^j. jLV^-yji^m. mmm. ^m^^\^^\ti^ny':fm^(Dmm<Dmmm. 

mmmm. ^^^^itmmmiz^m^ti^m^m^-e;^^mmm^m.i^<Dm 

mf3:^iZj^K)mfSi^-fyK M'^mA—Amrzy). —miZ-D^ 10Mg;0^& 1000mg> 

$?^b<« lo/igj&^e) loomg ©iSHT^-^-f §e:<k:^«-e^^75«. :^<Dmm\zm. 

(Dm^mz $n§fe^ic4>Jco.iMg mmmi mi^ ~ lomg in;#:/mi ui^ (Dmm 
t^^^v\zmm^rz\tmm-r^^t\z^r)mm'r^^ti!)^-v^^. ^o^oiz 
\^xmm-^nr:Lmmm\t. mm^'Z^mtr^iihmmizMi^. im<D^-^iz^\,^ 

Tlkg#:a^feO. 1 jtig—lOOmg <Dfl|-&T, SFS b < 50Mg~50mg CDfiJ-^ 

^\t':fu}dv>if^)u-)v. Tj^^)jL^v>ir\)u—)v. ^^)—^m(D^z>is.mm 

mtm^mm. mmm(om^^-ft.\tmm\z^r^n'Dz.izffix'^^. mmm\^. m 
(Drnwu^mtx^. ^mm\z^m(D^mmm^ii^-^rz.\tm<Dmm\zmmvxmm 



wo 2004/040971 



PCT/JP2003/014221 



5. :s^%m(0)^^m 

2|s:^B^^ 6 B mm.mmw\z ganp (D]^mmm^mm\.T^±-r:mm^n'Drz. 

i9BJia^^^M^^^I^2:Wf SJl t<£r^bfeo GANP © RNA 

^^^ — ^VXUhury^)\,7s^^!$' — ^^mV. CD40, BAFF75:H©TNF 

T ^ u -ij-^^rn^f s^'M^ GANP t^^f s ^iih. mmm:^mm%mmm 

20 2^^Bj(^) GANP m^'?^mmmmm.mm\t. ^m^m^^m. mmm^umi^ 

m^^'f-izM-r^^y^ n-i-j],m.i^^mm fp^-t >'pmm=E^~y\z(i^mm\z^ 
vxm^txom^^^nm^^i^^mmzi^m'r^ ^ ^^t^'^izmm'^n^mmf)^ 

25 mmt^m^mzm^^^^^f)^x^u\^^m^7f)^^^o z.com-^. 2^^5g©h^> 
^Kr^vio wiz^j >mimi$^. m^'f-^mumz^-t^wm^i^o^i^mitmmm. 
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Wx^mmzn'DWM^m^T^^iiifi-^mx^^^o 

<>:5(Cii, X«RNA:/^'1'-7— tfHp^-r>;&>'^^b;^c3tfe^<£lc5feb, 502 # 

e u yn^<o^m^^nm.m(DmB^^(D^mz^^ t ganp ^•i^(D;^jfi*3 

15 :^^m(DmB^^^mn\lL. RNAy^-l'-r— tf>Ffi&ttMGANP3te^<lr#trm 
^^^^ — i-^ttf^VKU^^ )VX^i^^—X$>^o RNA >^^-r V— tf^^g'[4M 

GANF jvTs^^ ^-izm^ji^/vfcm^it. mm^i^DNA^^^r 
^^-( )v::^m.'j'^mmh. m^i^mmmizm ^^^mmii~m\zm^ir^ zt\z^ 

25 m^^f^mm\zm\^^^mm^\^x\t. mmmmMizmi^^^mM^mmt^^t: 

M^tf. ^StK, *i'fb:^hU':7AXtt|gYt::M-U':7Ai:iiaii:i:©ig'& 
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^xh^i^^v. mmmmy.\tma^^m(Dmm^-¥^n-Dx^^i^o :^mm(Dm. 

mi], m-^. ^-^m^. ^^m^. mmiz^-DX 

10 S 1000me/kgmm<^mmX$>r). ifF*b<}ilOMg/kg/&^e» lOOmg/kgg^COlS 

mx$>^o u-^mmtmz^m-^nui^^o 
&.r(Dmmm\z^r):^mm^-^ ^izMi^mizmm-r^f}^. :^mB^itmmmiz^ 

1. Wi^ 

NZB. NZW. B/WF1> MRLApr. SD^BXSB V>>X « Japan SLC Co.jO^ 
20 XLfZo 

C57BL/6 :S: BALB/c -^^X^t Charles River Japan 5^)^ e. ^ A b ;^ o NOD ^ 
X AIS A^ A^l^c^^ii^it±35^ e, $ n^c. 

25 -TC^X B220 (RA3-6B2). •^'C'X IgM (AM/3) i&a^x'^X IgD (CS/15)fC^*r 

>-N-t Hn:^^>/X:J7->>-r ^ Hx;^T-;KRoche diagnostics, Branchburg, NJ) 
Xmm\^rz.o }d:t^>mm^y HtrC^'^^XSyndecan-l^StCXJrL^'^T.CDS^y^ 
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n — :^;^t^;^^SMAUfe (BD PharMingen, San Diego, CA), b'^5^>;^^tf— 
:^-yU^TiJ^;i^5^->(PNA)tt Vector Laboratories (BurUngame, CA);&^6^AL/ 

5 3, 

h Uz: hD:7a:-;i/-:^-7K«-;i.U y^y ^ ^ T - XTrinitrophenyl 
keyhole Umpet hemocyanin (TNP KLH) ZS TNP-FicoU it Biosearch 
Technologies (Novate, CA)/^^ C>^A bi^o ^^:7n-r > h T>^aL;t> H (C^-fbb 

100 M g ® TNP-KLH * « PBS ^(D25/ig(D TNP-Ficoll ^"^^X © jg® |^ 

6 /im ©^M^jt^T-fe h>T5:«'FBl@^b, PBS ff® 3% BSA T 15 5^Fb1:/ 
15 D:y:^>i>'b.^-/ ^in:^":^;^ GANP^/i>n-:^;i.^#:(42-23) [KuwaharaK., 
ft6^ 2000, ^/oorf 95: 2321-2328] y hta-pSerBoa GANP ^ / ^ n~:^;V 

trC^^ (PG/103) [Kuwahara K.,M, 2001, Proc. Natl. Acad. Sci. USA 98: 
10279-10283]<h-^(Cl^FBl-r >^zL^-hUfeo -©M-^^it^X ^-i- \^^^^ 

20 <^(ICN Pharmaceuticals, Costa Mesa. CA)t~f^\Z^ >^rzL^— h bfeo 

Vector Blue kit (Vector) SrffiViTfi^o }feo —M.^'^CDfcdbiZ. KJi:^it}d^=^> 

(Kirkegaard & Perry Laboratories, Gaithersburg, MD)^M^'^t)'&Xff'DfCo 
3-3'->^T5/^>>?i^>-7^h^b FD^n^-f H(DAB; !plt:^b#)(3 
25 ^it^ PBS ^ l%^;i.^;VT;i.7^h: FTliB'F^iajtbfe. Aquatex (Merck, 
Darmstadt, Germany)^"7r> >-7^>f >^<D-^tb\zm^^fto ^ >\^:^'TmMfSi^<D 
$>^mm^^mr^rctb\Z. ^a^y':t^iy^ U (BrdU) (Sigma Chemicals 

Co., St. Louis, MO; 1 mgX^^ x)^m^T^ 2mmm\znm\H\zmAVfto 

30 



wo 2004/040971 PCT/JP2003/014221 

DNA ^fiKSfr O mm^^ BrdU "^J if P (BD PharMingen) <h ALP- 
Ig feT:^!^(Sigma)<i:Srm*-&t>-iirTmfib Vector Red (Vector) 
tc:J;D^fi$ii:T^aib;^Co PAS^fi«i!E^®jiDfTofe [Jiang Y.ffe, 1997, j: 
Immunol. 158: 992-997] o 

5 

5. 

(1) MRL/lpr "T':7X©iJ >/1®(C:fett§ GANP^j^JlgCDai^ 
GANP ^^tiga^^MlRjOiiS^tt B MTi^^JlbTVi^o iifl/^;K5D 
GANP ^lT§^f S U >/1SlflJ!S (GANPw iaiJ!S)«, JAmJl^r TsO^^m^) > n 
10 iPtC*3ViT#^^*^^tC:feViTg^6^Jcai^-r 

trCGANP^y i7D-:^;i.^#::feJ;DJALPM^tn;^y h Ig trt^^ffi V>T. 
^^i^^^r5^;V MRL/lpr. NZB :feitXiE# C57BL/6 lll"^':?^ **®J^Si U >A 

1 {C^-Tc Vector Blue (ALP SM) "e^^^n;^ GANPWM^ 7 
15 j1 e^C MRL/lpr V>:7;^0iJ >/>^l5-eS§^$n;/S:<DJc:^b. I^^i^© NZB "^-i^X 
T«^^$n*r. 40MaJc:ffi^L;^c (Ell). iE^C57BL/6-T^7;^T«. 

® GANPwm;^)t^^pB^§ilDTm^^n;^Co 

eB^^^a^5=';i'-Tr>X«, C57BL/6 "T'^T. «hJt$^ bX U >/1$ffllia(>DiiiJD 
Ji^^T^O, *^^^#TT«GANPMig|HJ3Stt^^n75:Vi (^1). ^CDi^^ 
20 GANPWiiJIgom^^, ini&<75PBlif>b-ro gB^^4^^^5[#^ect- NZB ^^7. 
OU>AlPTP-<;^c. ^ViNZBT'^X (7Mi&) tt, J^^y^xN-Si5{CGANPW JSa 
flSSrW^^Vij&t, jDfi^Dfc NZB (40 jii&)tt#IS:(D GANP" iMJIS^^bfeo 

GANP RNA^^^ V— B^Ji&<^«#{b.h^^b{C*5ViTaM;5:!SfO^ 
25 SoTVi-SnJtg'|4:0^*'&„ NZB -rr^X-CSi pSer502 ^u—^-JV^i^ 

NZB "T^/XOU W^gjicf'O GANP ^SckO? pSer502 GANP (D^m^lt^LtCo 
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pSer502 GANP pSer5«2 GANP(PG/103)^: 7 ^7 n — :^;^^it#:(W)Ti^ai ± 
}^:^'^>^mm B220 P-:^;i/5T:#T^^bfc^. HRP jg^X h U 

mi^y'-^^^VTc (E12)„ 

^^)*J;(yf pSer502 GANPKi^||CD#)©iiIJ5S|^^^f o 

GANP CD^31« 8)1 gT^l^TabJp, GANPW iffl|§7&^' 32 jl^TOD^^r^T^jl 

10 <0^^M^T<^Sj;£;ttSBJ!g^<£0fC^t- (0 2 ; TEI)o Jin ©J^:^;^^ ^ . 

GANP^3^«;g^tcRNA7'-^'f y'— z.(Dmmt&mmizm-=> 
15 mm 

20 GANPM^jjS«451@fc:»iilK:ffl^b. 12 M § JdS^^Mt^B b;^cjJ>?. 

24 jl^Jcm^U;^c(0 3;±0)o pSer502 GANP t> 8 M g 12MS{CMm 

GANPhiM^ 12mmz\t^m^J>/m\Z^WjhX^^^:itf)i^^^:S>o GANPM 

®iiip«. ^'E.^mmB,(D^mz^n'r^^-E.mi^(Dm±mizitmvx\^^^ m 

25 2 :RtJJ0 3 ; Theofilopoxilos A.N.,fl&> 1985, Adv. Immunol 37: 269-390)o 

GASP^imm<Dmm\t^c!.fki^mi^'T^7.\z:i3i-f^Bmm(Dm'^tmmhx\^^ 
^wt6i4:otfe-5©T, imm0kWTx^m<D^E.^mm\^^^x (8mm iz^ 

GANPW$fflJ3S(Dm^$li^fc« 
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^^^04 iZ^To GANPhi mm\t MRMpr, NZB BAVFl 

GANPhi$fflflg<D^« Sl,E-^y')l'7^7.(D BXSB J^Z^ NOD ODI^flltc^^nS 
a:iiiPU/&:d^-Dfe;^t, BALB/c (04) ^^D? C57BL/6 •T':?^ (EI 

mmx\-i^m(D^^^^vrzo gc ^im^t© ganp (Dmm\t. c57bl/6 

V'^T.SnJ BALB/c I', T MJiSft#ttfeiM(T ceU-dependent Ags: TD-Ags) 

^^m-r^ ^hizjz^xi^mvrz gc -e© ganp ommtttmLx^K^i^K v 

10 (0 4)o 

$^^3. GANpw iSB^sffl^. 'J >'^^mmm<D'^-tj—^mizj:-oxmm\^rzo 

}:f:t^>mmm B22O n-::J-;i.tt#:, }i:t^>mmm Syndecan-l ^7 

ffiV^T. NZB V^X©M^jtf;:oUT-a^fe^fTVi. GANPhi M^&l^^b 
15 tzo 

H^iitlgM^:/ i?n-:^;i,tn;#:, iT;igGtn;#:. b*;^-5^>:^i^JrL B220 ^7 D~:^ 
;^^^;^S:IXk*:t5^>^ilt^; Syndecan-l =^ ^ U—)- )V^W^m\/^rch'^<DmX 
tf^O^Jti. J:SB-^tl-?^n(Ota#:S:ffiVi;^®i:|wID-^M-iroD GANP OD^^ 

^n;^ciBfl§H, GANPti $fflJiS5&5B220-Syndecanl+IgM+T2b^C:t:S:^-ro GANP 

^^Ja. IgM, IgG:RCXB200®«^«3^fiT^L. Syndecan-l CD 

^•To V-;<7-«, igM. IgGS£XB200 «^fiT^L. Syndecan-l ©^^^x^!^ 

25 GANPW «IBflSH B220-Syndecan-1+ (Dmmm^mmV. IgM SrSffll^ff 

IZ^mt^m 5)o CRl. Thy-l. GL-7, CD23 iRrXPNA ^d"^ ViTJ^I^ttTfe D . 
^n^<Df^m^i^. GANPhi *ffl!§/J>5B^$fflflS<D^^fife^^pg, *3^6<i^MM 

Tfe§ci:;&s^$n§o z:®GANPhi mm-^mmmmM^mmx^^hTfi^Eti!}^^ 
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M:^^BI6 fC^fo GC ^K^^C^^^-r GANP GANPbi jafllS 

^Tc. ^)^^if:t^>mmm cD-5 ^n—)-)vmi^-vm^Lrc. PALSM 

10 ^-iS'^^bfeo 

GANPW BrdU ?SiD3A^f;:-QViTllttT«75:Vi;ii3i)^f, (06). JltL 

RusseU /^^<^:UTMm;^n^3affi/^J3S#:5g^/J^J8S^^:^S^UT^^5 
[Jiang Y.-fi. 1997, J. Immunol. 158: 992-997]o GANPW $ffll§« PAS-^-&T 

m^-^n-rme). ^int-cfco ganpw m^b-i mm.A^i^wmm<DMottm 

flStKS'J-r^ <h>e»ST#-g,,||$a GANP^ CD5 l^aiJ&t^ttT* O (0 6). 

20 i^zB^^ M12 m)ii^^%ftm.mmmt ganpw i^iisjc'D^iTi^'ftT^ofe^ii 

^^e>. B-lMSSf3:#M©GANP^Mi^LTVi75:l,iiia:7j,t^^n-g>o ^tl^<Dm^ 

t-^^. GANpti M^gB^^t^^Ti^^ttcr) B mm\z^m^n. ^(Dmmffi 

25 (3) TD-AgT©^fe^JC j:SiE^'7!:7XtC:fettS GANP^JgHIS®^^ 

n^U >A§g^{c:fett§ GANPhiJ^Mi^JfgCtii^*^ SB^feSmi^-v^'^^XJCllS 
8) tlT -5 ^ -5 ^DI'Nife. 

Jli C57BL/6 C7 7. ( 7 ^ . TNP-Ficoll (TI-2-Ag)X « TNP-KLH (TD-Ag) 
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x-m^p^^miy. 14 Bmznm^nrco TNP-Ficou -c^mvrz-^^xit. t*:t 
GANpw mmmmmm\t. m-^^^n^z^pu^^^-/:)^. XD-Ags \z^^ftmiz^-DX 

IE# C57BL/6 Sir)? BALB/c "x":? X V^T %> ^ (0 7 )o T ilSflS^ 

^fe^ttAg (T ceU-independent Ag: TI-Ag) iZ^^^mit^(D f3imm(Dmm 
1iZ^\^^X^M\t /JN $ , GANPhi iSfl fig * ffl B220ioIgMwigD»oGL-7ioPNAio 
10 CD5i«>CD40io tmU(D^mm^^Vfti!)t. Syndecan-l+S:^L;^o 

^n^<DmMf)^^. ge^^Mip)v»^7.{c43tt^ GANpw mm.mfi^<D^mt. 
TD-Ag \zM'r^^mjt^^(orctb\zm^-^n^(Diimu<Dmmiz^'Dxmm'^n 
sc^jo^^^n-So Gcxmmt^<t^mrciAgmwiBmm\'i. ganp^^^^u 
■/3i-fy^^^i:)&\,^m. mmmm^mhi.xmwmm\zmmtvx\^^^-^mm^$> 

15 

2 : GANP (Dj^m^^ 

20 10 M g (Om^^t b ;^ pCXN-2 GANP X « GANPS/A502 cDNA ^ Daudi 

MflStC:, Gene Pulser II (Bio-Rad)^M V^TX h n 5> a >S:ff o 
48 mmWi. G418 (Promega; 1 mg/mDlCl J: D M^^^M^^bT. V^i?;^ GANP 

^\zmm-r^ oaudi iiBji§^#feo 

25 2. Daudi h7>:^y:^^i$'>'h(0 Ig Vh ^^^©^^'W' 

± RNA Sr:t:«fllSdi e> Trizol (Invitrogen)Sffl ViTfflffl b;^o cDNA ^gE^CDM 
(Kuwahara, K. et al., Blood 95, 2321-2328 (2000)) o LVh3- ChIC 

uL^^m^&.'r(D:/'y^•7—Rzf^}t^m^m\^^xmmvrco mm\t. pfu Turbo 
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(Stratagene)^ffl l^^fCo 

5'-LVh3 y^-r "7— : 5' CTATAACCATGGACCATGGACATACTTTGTTCC-3' 
(gB^J#-^5) 

3'-XbaI-CHl-CM:/^'rT- : 
5 5'-TGCATGCATTCTAGAGTTGCCGTTGGGGTGCTGGAC-3' (iB^J#-^ 6 ) 



cDNA 


0.5 


Hi 


lOx buffer 


2.5 


Ml 


10 mM dNTP mix 


0.5 


Ml 


5'-LVH3 primer (10 |nM) 


lixl 


S'-Xba I-CHl-C^ primer (10 ^xM) 


iMl 




Pfu Turbo 0.5 m1 






dH20 19.5 ^1 



94*C 1 min 

10 [94*0 Imin; 62 1: 1 min ; 72^: 1 min] X35 1)-^ ^ )U 
72*C 10 min 

PCRmm^NcoIRZ^Xbal-T^m^tV. ^Jl-vmmV. NcoI-XbalTM-fbb^c 

15 ^7X5 Hi:^-ry->'3>bfec :n>}fy--^hmmzmMmm'^. QiAprep^^ 

i7x>-y— (AppUed Biosystems) iZ^O^^hfCo 

3. GANP-h7>:^i^a^=^y^ (Tg) -^^P^tDf^m 
20 ^Ajte^tt. pLG ^^5^^-© Xhol it-l" h iz 5.6 kb ©^i^T. GANP MBi^ 

-m^ (2kbEcoRi:7^i^^>h) :^t^t>. smmx-cD^tjfsimm^n^. 

7. GANP cDNA €^t?^^jbb;fe pLG vector (Koike. M. et al. Int. 
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Immunol. 7, 21-30 (1995)) ^ C57BL/6 V'^XOD^M^PfC y'-f ^U^ 

1-5' T'^'f : 5'-TCCCGCCTTCCAGCT GTGAC-3' (ia^J#-^7) 
1-3' y ^-r "V'— : 5'-GTGCTGCTGTGTTATGTCCT-3' (g3^J#-^ 8 ) 



DNA (50 ng/ ^1) 




lOx buffer 


2.0 Ml 


2.5 mM dNTP mix 


2.0 Ml 


1-5' primer (10 ^iM) 


0.8 Ml 


1-3' primer (10 nM) 


0.8 Ml 


Z-Taq DNA polymerase 


0.1 Ml 


dH20 


13.3 Ml 



[98^: 5 sec; 59^: 5 sec ; 72'C 10 sec] X 35 -^-i ^ )V 
10 4X: 

4. RT-PCR 

± RNA mmx\tmm b mm-^^ e> TrizoKinvitrogen)^^ v^t** m 

RT-PCR 2a©>^-^-r x'-l-S'^tK 1-3'^^ViTff l^i, cDNA^^rnVtc 
15 (Kuwahara, K. et al., Blood 95, 2321-2328 (2000)) o GANP fe^#|«7';!fD 

5. 

20 >h® VMi^aie^®#:iiS|Hlia^^^M (SHM) 

GANPjie^^. Ot^hnTSHMcD^^^C^ffl^n-S^akhB U 
iflflSiC^Abfe (Rogozin, I. B., et al., Nat. Immunol. 2, 530-536 (2001); 
Kuwahara, K. et al. Blood 95, 2321-2328 (2000); J^Z^ Denepoux, S. et al.. 
Immunity 6, 35-46 (1997)) o 0< BmUkmiZith ^ J^i7 3 >-C^f3i 

37 



wo 2004/040971 PCT/JP2003/014221 

ilJ^tfijisHM AID ^mmr^ Daudi B^JJ^JC 

\t GANP m^^^mxT^tco 

m<D SHM (5 X io-4/bp)§- V mrnx'^vfco 

*t^*fflfla^M®^5S;0^0 8A~cj3^-ro 1^^ (rij) «i^-i'i/>h^^-7- 

ICJiT^y^Tj/m^l^Xli^^M^^-ro Daudi/mock t ^ t'^MjO^A-:? 

10 TVi?^Vi7&t. Daudi/GANP-14. 15. 17. 21(D4i^n->«. jg^OD^^^^T^^'^ 

s^#<Mje)§o DNA ^^-i-T-if^-iio^umizmm-r^ 502 #s©-fe>j 
SHM i^nm^mm^^ iz itmm ^ n:^ o ^ ( 0 s a - c ) „ ganp © rna 

-•^Ammz^ «9^ttiT#S (Kuwahara, K. et al., Proc. Natl. Acad. Sci. USA 
98. 10279-10283 (200l))o ^ > If N n^Dt^ > tf 7}^T© B mmoMmit^lZ 
S502 (Z)U >m^t^mmt:-,(D-T:^ (Kuwahara, K. et al.. Proc. Natl. Acad. Sci. 
USA 98,10279-10283 (2001)). O U >^^^t Daudi B MTOD SHM CD^ 

20 mizm-^-r^id^a^ib-^^m^rzo 

>m^t GANP ^M^(GANP-S502A)^*Abfe^^. SHM ^^^^tlTS: 
^^■ofc^lt-^^^ (08 A). S502 (DV>mit-fyK GC-B (D SHM (D ±miZ 



25 



(2) B mt? ganp ^Mmmm-^'^rch^>xi^aL-y^^r:;y^ 
fimit^^iz^jtf^ GANP <Dm-¥^m-<^rzib\z. b h igx>A>if-srjfy 

Dt-i5^-®$!|^Tfc-Tt:7 7. GANP ^mmmm-^itfc ganp- N^>X>?3:--/ 
(Tg)-7>>7;^f^ML;^c (m9ARZSB)o GANP mRNA ©^^©/CjitS, 
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::<o^^7.\t. Bmmi:GANP(Dmm<Dmiu^^i. (ei9c). nm. m^^R 

SHM \Z^n^ GANP (D-( >}i:>i'.X'<D'i^m^m-<^rctb\Z. TD-Ag X$>^ 
5 NP-CG®^feSmfc*3tj-^ Vh186.2 mmz-Dl^^Tm^tCo tUt)-^. GANP jgfgj 
%m,h^>:^-Jau-V^ (Tg) *7':7XtC:50MgONP-CG<£2ilPBl*5#fC3liI^fe 

j^m^S 10 JC^To ^S^^ti Tg T^^liJpbTVi§;&^\ i^^^P-li^^-r 

10 CDR \-mmm^'^m.i$i.^^iro 

Vh186.2 D — i^^fPtt IgG(r 1 A l)NP-iiS^{CC»ViT#W©/1^ — > 
(D SHM ^^To NP-CG T®^3S^Jccfett^^fl$lil B iBJ3S®iB^J^t>f J; 0 , 
I^^M-v' -^7 X i: Jt^ L T GANP-Tg -7 'J' 7. T« SHM \zmiM b T 

•5c:t^«^$n;t(0 io)o 

15 ^\':^^>^mmBm^(Dmm^m,mzmMx:^^z.hwj.m\z^ 

$tlTV>-5 (Allen, D. et al., EMBO J. 1995-2001 (1988)) o 

3 : B $Hlia§#M W GANP ^ti^ ^7 :^(B-GANP-/ -7 O X)(DWm 

20 (^^fe) 

1. CD19-Cre/+GANP flox '^^:^(Om±. 
GANP d/'/A DNA SffiV^T. Xi^V> II OTiJ!E(::^:t'7-r '>>W'I4Ji'e^ 
(neo) ^mX-t^Z.t\Z^-oX^-^y^^>.!fy^i;^^:tmm\^rc. loxP M 
&«,neo©3 'M®P^^^^<^:X^V>I25.t/II©rp1®-r > ho>(c^Abfeo 
25 ■^*0.X^y>II^loxPiB3?rJT#^f£floxx'T>7.^f^Mb.^:n^:CD19-Cre 
•^'^;^i:^3^iB$-&T. B SfflflgT GANP 3&«^JIf § Vt>;^ SrfiJSt Lfe (0 llA 
J^t)?B)c 

m.mtVtc^-^y^^ >//^^^-^TT2 ES «IBJ3S (Yagi, T. et al. Anal. 
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Biochem. 214,70-76(1993)) IZJLUi^ hU-^U — i^ 3 >\Z^r) h^>Xy:j^^ 
i^ayLtCo G418 TM^^. ES n P --$:J&Vi±frf . Zfa-T-^—^Kt—m 

>^ra.^- H bfeo mnU^TuW^TwS, neo2 ^^-T ^T-ROf CGK3'-2 
-r -T- cfc 0 7. U - - > b ;^c:o 

5 neo2:/^-rv-: 5'-GCCTGCTTGCCGAATATCATGGTGGAAAAT-3' (SB 
9 ) 

CGK3'-2 y ^-r : 5'-GGCACCAAGCATGCACGGAGTACACAGA-3' (SB 
1 0 ) 

10 T-9-lf>>^n^:/ h^i';&ft-'5::ttc:J:D«I^U;'S:, 4kb (3Dn> H^^T 3 

i^n->^^ViT. ICRKM-\©V-r ^7a-r>i^a:i^>'3 >Jca; 0 ^^f^ 

n-/'7^^>i^, RT-PCR<hiaBJigS^^T?i^Ufe (0 11C. DS:t;fE)o 
GANP flox/+"9'r>;;^Ji/i>;^<<hfe 10 0. C57BL/6 V':?^ <hM b3S@3b^Co B 
15 mmz^n^ GANP Jt^^$^^$i^§;^c^^)^c. GANP-aoxed "7 ^7 X t 
CD19-Cre ^v^^y^^Ts (Rickert, R. C, et al.. Nucleic Acids Res. 25, 
1317-1318(1997)) t^3^SBbfco 

2. FAGS 

0^±"^l^PBl^feb7^Co ^^nyyr-T^^w^^ MII§^FITC^-^7;hlxy 
hTk' (Amersham Bioscience)J^O?PE^^^:/ ^ P — :^;i^irL#:T? 1 l^f^-f 
>^^^-M.;^o U>A^fla<&, CeUQuest V y JiT ^m\^^X FACScan 
(Becton Dickinson) \Z^Ki V ft o 

25 

3. B mmcomm 
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i^. T^lg^ Dynabeads-anti-mouse Thyl.2 i7 n—i-)V^i^(Dynai)^^H 

®yn hn-;i.{c^J£oT^ffibTl^*b>t. B mm<Dmm(90%U±)^ FITC m 

-^trC B220 n-:f;i/tjt#:(BD Pliarmingen)^^ Vifci^JJ^^g^feJCck 0 ?6 

5 mVfCo 

VfcB mm, ^ . 10%m^mi\: FCSCJRH Biosciences). 2 rxiM <D 

$>2S:af5xi0-»MO2-pt;U;^7y hx^y-;i.$-^tf RPMi-1640 mm (^mu 
10 )i^J^'^tyt)®.h-^^}^Vit)©) 4«Jc::feViT. sey^-^-f ^a^^ ^-:fu— hT 

2x105 «fflflS/':>x;i/-e48B#rBM>^:x^-hbfco mm^. 0.2/iCi/t>x;KD 

15 g/mD[F(ab')2] (ICN)> ^yh^-^^:;^ CD40 ^ / iJ7 D — ^;i/^#;(LB429; 10^ 
g/mt):^XS LPS(Sigina; 10 p, g/mD^ffl l/^Tco 

TNP-KLH. TNP-Ficoll ;S:tXx h □ :7xx;i/-x>7 h U r ^^^^:/U XNP-CG) 
20 (23:i)i^. Biosearch Technologies & ^ A U fe, 50 /i g O TNP-KLH NP-CG 
(yjl^-^A-cnim. X « 25 At g® TNP-Ficoll (PBS fc^ff) ^ Cre-£lox/+ 
6. ^M#^6<J^#:||^C»il!j^ 
25 irCM^^O 10 B^iii 14 HmtC. :fe^b;^c -Tr^X^Si e>Jfil»:S:|lIJRU^Co 5Mg/ 
^Jl}U<D TNP-BSA (Biosearch Tfechnology) & ELISA h JC^Mbfep # 

- h b;to PBS-0.1% Tween 20 TiUfe^m. "^XJl/^ tf:^5^>^^ isotype #^65 
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(Southern Biotechnology) <i: <h % JC-f >^ 3. hVTzo «Sfl ©#^TT 

NP ^^tn;#:(D^fP'|4€^is6^fcJ6(C. NP2 NP25 
5 ^Jd^ff^fiJ-a-S. S^Sin:il}c:NP2-BSA (l^^^ifet) 2{H<>DNP;i>tBSAt'^ 
^Vrch<D)Rn NP25-BSA ( 1 D 25 <S OD NP 7&t BSA b ©) 

(Biosearch Technology) 37 7 U>i^^)V ELISA fCJ: Oft^b^„ 

7. :^mmmit^ 

^PBS-Tween 20 ^(D 3% BSAT>^Ou/^b. ^ IgD ^E/ □-:h;i/Jt'^^^t;C 
ALP-M^ta^:;/ h IgG(ICN)in:#:<i:i:fe(C-r>^a.^-hLfeo ^-©^-feti 
VectorBlue h (Vector) =£fflViTfTo fee 1t>y;WS: tf:^^> 

tf-:^ y y T >(PNA)(Vecor)S:0:M#*D $ ZS^Jl^^ v-^— if 

15 h UyhyH>? >(Kirkegaard & Perry) ii.htjfC-l' >:^:x^— h ^fC 

3,3'- S> T ^ y ^ > > 5^ h ^ iii^m(Dojindo) a: 1 ^ > a. ^ - h U c 

PBS cf»© JV7 \i ^m\^^x-^>yji:&mmi.rzWi. 

Aquatex(Merck)f3j; D x'i^>^^ >:J^^ff ofeio 

20 8. Vh186.2 it^^OiB^Jr^-^K' 

NP-CG T ^ ^ L Cre-flox/+ B-GANP '- ^7 7. 6 © NP- M 
IgGid«iicD38iow B Mtr. (4-k H Dc^S/-5-3- K-3-n h P:7air:;i/)T-fe5^;l/ 
(NIP) T FAGS Vantage (Becton Dickinson Biosciences) b . ^ D 7^ 
■^-if K t-^tC 37t:T-Bj&^>4^:x^-hbfeo ^-f -fe-h^ffiViT. PGR 

25 ^K#<Z)j1D (Takahashi, Y., et al. Immunity 14, 181-192 (2001)) 2 mHii 
b fco Vh186.2 jtfe^ DNA ^ pBluescript IZ^-i ->3>b, glii>-iJ7X 
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cre-flox/+2S:ot B-GANp-/-v^x*^ emMLfc B mm^ 40 f^m. m^<Dmm 

TMi^bfeCWatanabe, N. et al. (1998) Scand. J. Immunol. 47, 541-547)o AICD 

5 ^rnvr^iB mm^m^ (Dmmmn-v 48 mmmmi^. m^x^Fsis^yc^u-^ 

;i'ia^(Jo2;BD Pharmingen)T 4 h VtziWang, J. et al. 

(1996) J. Exp. Med. 184, 831-838)o mm^. tfi^-^AT-T ^^-f H(PI)^^ 
(50Mg/ml PI, 0.1% Triton X-100, 0.1% ^X>^:^ h ij ^7A)^fflVi. ^iST 1 
. l^rBM>^zL^-hb, T^h'-$^;:^iNBJlS(%)S:FACScanTGllJj^T^^a:bT 

10. TUNEL Tix-k^ 
Cre-flox/+5:a^^ B-GANP-/--7 -^JT. ^ SRBC( t >^5^jfiL^igfflBa)-r^=^ bfe^. ^ 

15 n-e'n©»iii^jt^i^^L. PBS ff"® 4%/i^7i^;i/Ay;u7^k KT^j^m:Sr@ 

^Lfeo W}^1)->:f)V^. MEBSTAINApoptosisKitlKMBDT^ab. Pixn 

itm^vfzo TdTm^ dUTP-}f^^>-y^-jL>}^mm (tuned yy-t-( h 

^izn^mmmiZ. Wmttn IgOi i^D-^;W^#:(BD Pharmingen)2St?>* 
Alexa546-^'a"\'^tn;7 h IgG JrCflc (Molecular Probes)^ffl Vife^fe t>ff o ;'5:o 
20 ll'l4'>i/:^;P^^mb. M:^^m3fe0m^(BX5l;Olympus){Cj;D«S^L7to 

11. 

(1) RNA :/^-f t? GANP ©tSfiJ 

RNA y^-r ^-if GANP (D'i^m^m^^rcibiZ. Cre-loxP S^Xt^A^^ V^T 
25 CD19+BM)iatbTGANPJt^-i^^:X^$i±fc B-GAt^f"^^ X^f^mhtcm 
UA B)o B-GANP-/- V Tjr ;^3tfeTPti^ X V > II ^ i'^^ b T Vife (® 

llOo B-GANP-/-iBIS« GANPmRNA (0 IID)^ J;n 

^^iS'>/^°^K^^ai^^^^b75:J^)^o;^c (E1 iie)o B-GANP-/-7'^;;^t^iES(c^ 
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Wb, mm. mm. u>A°g5TiE#?^ic©u>/iiBiig:&^ufeo :7P— y- 

MTfeS Cre-flox/+'7«i7Xi:iW|#©^M-7-;^7-yn:7^-;W$^U(0 12), 
Cre-flox/+ (M^) iMti:^/?>i-D^Co 
5 B-GANP/-© U >A'iSl?«,sIgMiowsIgDHi6h ^^31t-SfifeBBiBflg(IgM+IgD+) 
©^5&tMi{>bTVifcoB-GANP/-Tr>7.fi3{5® B mmit. -f >tf h PTfiiM^i^:. 

tn:M*T:|i^+*n:cD4o^y i^D-::^;!.^^. ^rMve-^miz<k^mmmzm'^(D 

mmjts^^mhtz cm is B-GANP-/-tte©#, Cre-flox/+ttll©#)o 
B-GANP/-7»:7X*5|50 B ^ CD40 ^ y i7 U—^jmmB, 10/ig/mL) 

10 J3J:§Mi5[^tCiim«tt;&^<£TU;^c (Illl3)„ Z.<D::t\t. B-GANP-/-vr>x© B 

CD40/CD145 ^S.^m^<DK}t^f)^t)-r^^izmf3it>nX\^>^ Z. ii 
<£^fo JfiLmig»ttCre-£lox/+"7':7;^i:|^;^Tifeofc (EI 14)o 

(2) B-GANP-'-^^xiz^if^mm^mmm,i^M± 

15 TI-Ag StK TD-Ag iZj^^f^m^<D B-GANP/'T'^y^ CD^^j^C^^si^fe, TI 
irCl^Tfe^ h U — h P :7 jcn;i/(TNP)-FicoU ^^^LX 14 B^fc:, trC TNP Jri^ 
ffi^ ELISA -^mmVfzo (TNP)-Ficoll « B-GANP/" V ^^7 

cre-nox/+^^x\z^i^xmm(Dm^^mmv. mzmtfsiTb-^-Drc (015)0 

E (GO) J^fifc^P'vtx^J^^t. TD-Ag T ^ S TNP-keyhole Umpet 
20 hemocyanin (KLH)2ShtK NP-CG f3iE<D TD-Ags (Cl^S^bT. 

GC ?^fig®tf-i7jSC^(c:oViT«> Cre-flox/+«. 10 B S GC-B M©^- 

(0 16 (O^m)o'^mm. 10 S B-GANP/-®::^;^>? GC m^it)^'P'P0'U7!}^':, fc. 
25 b;&^L. 14 S^t?« Cre-floxZ+tCit^T B-GANP-/-©;^j&t^;&t^<;^oT*5t9, 
20 B^Tt) GC ?^^!K7&«jlMbTVifc (m 16 ©^BDo . 

B-GANP-/-v>7.«14 B@fCGC©§ge;5:J^^^^bfr<DT, mmwmmtni^ 
iS^&a'J^bfe (K l7)o TDiriMTab^ TNP-KLH fCfc^^jgT^, B-GANP-/" 
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TNP-KLH iZ^^^mm:<D 14 B SJCH. B-GANP/ T GC <Dmm^f3immt^± 
^^Vfc m 17)o ^m^-^^XitTNF-KLH \ZMVX Cre-nox/+^^ 7. t mm 

5 

(3) B-GANP' '^^7.\z:^\f^mm^mm<omm 

T 1/>>^^;V ELISA J; D , '7Jl^/\yy-> NP25-BSA 3 >>?^^*- h izM 

B-GANP'-'^^XiZ^l.^X. NP2-BSA 3 >>?a.^/*- h fC^-T 
NP-CG 35 0 g(C*5ViTi£^fn'I±(l3%)Ta&ofeo ;i®ffi«. Cre-flox/+ 

15 •^^X(^)M(42%)«i:lt|gbTfi^#:Sji&^»b<M^^>LT^^>S: l8)c 

*3^. EI 19 \Z^'tm D ^ NP-#Se*J IgGld«uCD38iow B B^it B-GANP '-^^ 

1, 164 M^/106 |ffl^-Z?fe§(7)tc^b. B-GANP-/- ^ ^ 7. T 88 jiS/lOe SfflSg 1? 
feo;/bo 14 H Sfd^SViXa. Cxe-aox/+'fyi 879mm\znV. B-GANP-/-« 

20 83mmx$>-orco fs:^. ^(ommit2o ^^%mmx$>-Dr^o 

Mmmz. igGiwghCDsswgh ^^v-Brnmitma^i^fsiib^-Drco cn^(Dm0k 
it. GANP <^M^mmmiitigGi^syicD38iowQc-BmmmmxBms^(D^it\ziR. 

pa ^ C $ lirT § ^1 «h ^ o 
B-GANP-/-V':7Xtc:*5tt^in:^(D^fnttfi£^CDM^i>*a^-r^feJ6, NP-CG-e 

25 ^^bfe^©fl$iii B vh186.2 mm(Dmm^m^rzo 

SHMitBmm^ihCDlKD^mX^C^rcib. Vh186.2 P-:*7 7.0SHMJc:^ 

\^^x^m(Dmmi.rcBmm^m-<rzo 7^*5. vh186.2 n-;^3x«. sfisfoi^igG 

(rlAl) m-m^Orctbizmm-^tlXl^^^iCnmano, A. & Rajewsky, K. (1985) 
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Eur. J. Immunol. 15, 512-520), IgM U-;^7X« Cie-aoxI+tit^l^TrnMHi^fSi 

Cre-flox/+X« B-GANP-/-^:: NP-CG Sr^SL. NP-M^ IgGi If ^-14 

cmsmm^^Tr^-r Gc-Bmm (Ag-^-& igGi b ^bbs) \z'd\^^xv~^^>^\, 

5 m 19). ^fc. V-'r^ >'if'^<Dmmf)^^^ J A DNA Sramb. Vh186.2 
^PCRTJiilSb, ->-t^X>Xj^«f*ffl.i, Vh186.2 0!)BB2?IJ^ Jti^ bfc (0 20 
A~ L) o 0 20A~F Cre-flox/+(7) Vh186.2 (7)@3^J^> 0 20G~L « B-GANP-/- 

®Vh186.2 ®iB^J^Jtli^b;t'b©Ta&^o 

B-GANP-/-7'>XJc;feViT, IgV ^^gcSB^JOik^zf^OD^Stt 14X10-8 TfeD. 
10 Cre-flox/+-7'i7 7.(21XlO-3)tlt|j^bT^MO^;^>^^Mil>UTVifc(El21)o$e>{C. 
W33 /5^e> L'vOi^^^ttM^^S (33#@CDT^ymBmhUy h:77>die> 
U'»'sa)^S. C57BL/6 'T':7;^T^#Jc^e.n-5) ttl3%(2/15V^^^) 
t), ^MS!VC7;^T«. Cre-flox/+V>X©{it(71%, 10/14 V Mi^) ilt$!^ bT J; 

Kimm\zwp\^. mMm-^iiz\z^-r\^rz 022). 

(4) B-GANP-/-V^7X BiNBJ!SfC*5tt§T3l? h-'>X;&^ ©^^l^tl 

B-GANp/-T'^7.{c*3v:»T, mmm'\§^iJiw-<oM^i)m{}>r ^ mt.. mw.mmm: 
® Bm5i>t^^^T^sfe86T^§t#^en^, ^ei-e. BagjiScDSg'it^iii 

20 ^^Tcib. in vitro 'V<DBmm<Dy:ii^] iyT^^^nVTc. 

(AicDwmm^n. aicd cd4o (Dmm\z^^xm±-^tirco b-ganp-/-b 
MCD(Dmm\zMir:s>m^mtiE'^Bmm mm) tmnrnT^^-Drc 

irC CD40 ^lffr^T'^h'-i^7s<DmU<Dn&iZ-Z>\,^Xit.. Cre-flox/+M^ B 

25 mmjzVh^^'Dxi^^rc (023), jkdh^h, b-ganp-z-tt^ GCMmm<o 
m. ^mRii^ii.Bmm(D^mmm\zxn^:it^^^o 

GC -IfH, l^mmWL-^nrz. B $E3|g<h CD40/CD154 i:<3D+aSf^ffl (CJ:oT 
Fas/CD95 (D^m^m-^mm^tl. Fas i^^liTT}^ h-'>X l;:g5^tt^i#Ock 5 
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\Zf3:^o -e^lT, :^mm^\t. in vitro \Z:^\^^X h-i^X^mm-T^m CD95 

mm B mm^^ cB4o^y^ u-i-)v^mhB429).muin^+m cd4o 

=^y^u-±)imi!^. IL-4+tn;cD40^y^n-::h;i,^#:, RZ^m ulni^ +ih-4+ 

i^^mmizmmi^Tco 

X(DBmm<D^si^hmmX-$>r). B-GANF'-^K77.:SlZ^ Cre-flox/+-7':7XTt^M 

fi^uij^-Drc (0 24)o 

10 ±IB©ilO, m CD40(LB429)Mii^tC^ CD95 TfiJ^bTfe. ^mmm\t. 

B-GANP/T >:7 X :r CTe-aox/+^^ xxitm7i)^U7!)^^r:io :i(D:it\t. 
B-GANP-'- '^^T.oBmmizisi^^xit. in vivox Gc-Bmmz^y)mn^n^ 

T:^h->'XPMfc:*fbT^^tt^WTSJl<i:^^f o ^ZLXs TUNEL T-/-fe 
-i^. TD-Ag .hbTSRBC ^ffl V^T^^b;t^0DmMm{COV:>TfTo ^. 
15 "tCD^^^. TUNEL IH4$fflJiS«. B-GANP-/-7'^7.© GC M^(c:43liTJiJ0L 

T43t). igGi ^^^ir-seiii'b^i^^nfc (025. 26)0 

B-GANP-/-Tr>X(DT:^h-~>XilffllS^i. \^ L /v QQ-B m^X 
^^ZiiiifiT^-^nfc (0 25. 26) 

^^jc, m^(DM'&') >nmmm,-BLXSsEnBmm<D cd4o ^^ttTTj^ h-'>x«i 
20 m\z>^LsW:fSi5^=f-x^^t.mw^-^nx\^^ bci-2 :7 75U-^>a*-oo rna^^ 

MMirt^+IW-efiM-T'Si, Cre-flox/+ B MlC:fett'5 bcl-2 CDfe^®^^ 
*^7S:iiijn^^^b. tit CD40 mAb \'i^^<DmM^-^ ^\Z7 y^U^=LU—h\^tc 
(Bl27)o B-GANP-/-BMJC-3ViT^±. M in;#:lc J: § bcl-2 fe^tl R 

25 ^©T^;/y^^a.l/-i>3>^^b;fe;^|t. ta CD40 inAb(in: CD40 mAb 

^MAb + IL-4+ *T:CD40mAb)JC^-rSii6;^tt, Cre-floxZ+CD B ifift < « 

fe(El27)o'r?^t>'&, T# h-i^7.mmzm^t^ Bc1-2 >^ t ^ U -©RNA 
til CD40 ^^^TMS5[ b ^ © B-GANP-/- ^XB iBlS *5 \,^X. 
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tmnm-vh-Dr^m 27)„ 

SX±(Dmmt. GANP \t. GC-B iBJiS^Ci5ViT CD-40 ^^b^ Bcl-2 (DUm^Z 

5 mt^ mm^m <£r U X^fe D . in wVo T ® ilS M^lt BCR+ Bmm(D ^# \Z±^ 
< ^# b T § ^: ^^-r , 

(5) ^ttb 

B-GANP''^^:;i,RXS GANP-Tg GANP 7!)t TD-Ag iZ^^ft 

10 ^^JC*5tt§ig^fPl4BSMJe©^^^C||#LTVi^Ct^^giEbTV:^^o GANP 
©^5fDi:UT«> GC-B mx DNA U ^— tfOD^^fi^TS: U A- h LMm 
b T § -5 o V-M^ SHM ^ S GC-B mmitmm^^ BCR 

^iR#-rs.h. ^tie»«M^$ns/^#T^J9, ^hx^^\zBmm(Dvmm<D 
mm<Dmm^ b mm-vcommmi^ bcr ^mwt^rciisb\z>^>^mx^^7!}^^vn^ 

Vio B-GANP-/-Tr>XTC0J^m;&^e>, GANP SHM :/u±:7.iZ'^-^Xh^ Z. 

20 ^jii^j4 : GANP \-'y>^^^3L-y^-^07.^mi>\^mmmm^i^(Dm± 

1. "x^rr^r V'>->^;i/ELiSAJc:ck§irL##oDjtl!^ 

SF^M(WT)-7<j7 7.<h GANP h ^ S^x " y (Tg) V ^ X CD 2 ETo 
NP-CG 100 tiS^i^mV. 28 H^cDjfilff^^t). ELISA^ffofc, 20/^g/ml 
(D NP2-BSA h NP17-BSA ELISA :fU-hlZ4X:'V l 1^3-5=- ^' >^Ufc„ 
25 3% BSA/PBS-0.1% Tween20 "Tr 1 mm:^ay ^ b.lfiim^ 1 mmRJ^^^^^fZo 
PBS-0.1»/6'IVeen20 TSIU^Vi. If :t5^>^i^tit-7t:7X IgGi (Southern 
Biotechnology)^ 1 mm^m^itfco PBS-0.1%'IVeen20 TSIsIifeVi, T;i/^U 
3j^;^:7TiS^— If^^T. hTHi^XSouthern Biotechnology) T 30 
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PBS-0.1%Tween20 T 3 0, TBS T 1 lU^Vi. p-Nitrophenyl phosphate 

5 

2 . ELISA StJC Biacore VifctitM-tft#:j^-g'^?Pl4iP«f 
»^M(WT)-7':7Xa: GANP h ^ >X n (Tg)^'^7. tc. ^mmmhL 

A-f >^'J H-x'©^«±tf Jc:feViT. ELISA Biacore ^ffl V^TSiM^hSiSJ 

(1) un 

(a) KjJ^ 

l^i^M (WT) •7':77;tGANP h:^>7.>>:cr:>yi> (Tg) ■T':?^. 

(b) mi^j&,zsum 

15 NP16-CG (-r^i-^ab^cO 1 6e©NPj&^*CG-y h U A ^ iJ^P ^ U >lc:j^'^ 
bTt'&O), NP2-BSA (-:$i-^*fct) 2{@©NP*tBSA (4^Jfil^ST;i':/$ » \z 
^^bfet)®).NP17-BSA(-^a'^$fct) 1 7i@cDNP;{)^'BSA(CM^b/tfe(D). 

HRp mm^-^^T. igG. igA igM vi/co 
20 (2) :^mRzSf^^ 

(WT) •T'J';^iGANP h^>7>>^a:->;;i^ (Tg) 7.<D^ 5 m\Z. 
fi!.mtfimtVX NP16-CG 2MKSr*5#fc 3 Hl^^b. 3 iHl^^^tC^jfiib, 

GANP-Tg -^^xo^mm i±-fymm ^ o 
25 :i(D^-^^(^. :f3m<Dm\^^-^^:^<Dmmm^mi^T. psui 5xp-'TMJi&<i:iM 
mwi'^^mmvs GANP-Tg ^^xcDmmmme.oxioi m). wt oH^mjisic 

(4.8xl07){c:««Cf#. lxl06/r>ji;i/Jc;fe^ck'5(C*#r;5j>. GANP-Tg ^':7X a 3!€ 
600 ^ WT '7'^7.*5fe(D«fflia« 480 ^U->^ HAT ^^{CT 
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HAT mm9 Bmi(Dmm±m^m^^x. np2-bsa (iMg/mD ^mnitmm 

HTig^g 0^®^^±^$:^ViT:. NP2-BSA (1 Mg/mL) ^Hffiik^igi 
UTELISA^S:^igbfe^:^,GANP-Tg«6 D->(i> D->iS:G2-6, G2-9, 
G2-12. G2-14, G2-15, G2-16). WTttl^D-> i^a — >^ : W2-7) ©A-f 

10 GANP-Tg-^^:^.wT'7^7.<D^n^n<D^u-y:§:RPMimmizxmmv. 

(a) ELISA?* 

NP <Dm^m^m]^(D\zmmf3:m^mx;^r)^ nS'BiT#<cD;^s^r 

20 ^-r. NP2-BSA (iMgXmL) NP17-BSA (l/ig/mL) ^-en^tlia^fS 
Yb^MiUT^l^. 4t:T-gft®^a<bb;^Co ®ffi^byi/-h^PBS-'IVeen20T 
^^Vrz^i. PBS-Tween20 tCTyn-/4^>t5f^mgUfeo $ S Jc: 

T'l^-hS: PBS-Tween20 T!5fe^bfc^, GANP-Tg -^r^^^cr) e n-> u 
: G2-6, G2-9, G2-12, G2-14, G2-15, G2-16) 25.tJ? WT x'^X ® 1 {7 U- 

15 > (^P->^:W2-7) ©RPMI^«±?f (M^~2 5 6<&^ti?fiS^) ^ffiV^T. 
^jaTl^r«1@ffi>fb^Mt^;;S:$-li->t„ :il^\z. 7^U-h^PBS-Tween20T^Jfe^ 
bfe^. HRP^^J/t-TT>x IgG, IgA23:rXigM ^^MTl^rBmi;&$-&fCo $ 
e> fc, y 1/- h ^ PBS-Tween20 T^^bfe^,:^;!' h :7x:n I/>>?T$ XOPD) 
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^^mn. ELISAREADER^^V^T. 490iim fJlTSI^U/Co 

ELISA (D^M^m 29 iZ^-to m 29 (D^^^zX «9 GANP-Tg '^^:^^^m'r^ 

5 

( b ) Biacore ^ffiV>fcl«^fPi4«?^lf 

Biacore ^ m\f^x mm^t^m^^m^m^tco 

Biacore {c j; 5 jii?Wf*. NP2-BSA ( 1 g/mL) ^y;{f:/K^UT Biacore ^ 
Tg(G2-9),— #^£V^ ^ ©tpHS Tg(G2-15).^t;? WT(W2-7)(D 3 ^ n — i^© RPMI 

mmm<ommtfj:?>mmmmjn) (KD=k diss/k ass)^»wufco kd ;^s/^$v^ 

15 ^<©^:^^b-C. G2-9 (ELISA: 82.9% NP2/NP17 Jt) (D}:fT=tT<Dy<^ — > 
30 30 tJ:^i-ft«^(a)~(e){*. *t^*:M^;as ^etL-^tl. 26.6. 13.3. 

6.65. 3.33 RXJ^ 1.66 nM (DtX^T'fe^o /^'^ii^;£^(k ass)=1.48 

X 106. 0ii5g^^^(k diss)=9.63 X 10-4. ^ uTi^fpttoji:^ t fji^mmM^n. 

KD (KD=k diss/k ass)=6.50 X 10-9 t^-otc^ 
20 ELISA c^^^;?)^ ^> it|^6^^fp^4<^^£v^ ^ § § G2-15 (ELISA: 

33.9% NP2/NP17 Jt) (DifT =^T(Dy<^->:tm 31 tJl^-To ^ 31 iz^-rmm^si) 
~(e)Jt. ^^^i^;^s^tbJe;^^ 23.0. 11.5. 5.75. 2.88 RXJ^ 1.44nM O ^ o?T?$> So 

^'^iS^^IS:(kass)=5.33Xl04. mm^m^m'k diss)=1.56 XIO-2. ^ bT5^ 
fnlli (^m^ tfj:^ mm^mn. kd (KD=k diss/k ass)=2.92 X 10-7 tCo r 

25 (D^ittt. ELISA ^fet? t> mm<om.^mt:^ir W2-7 (ELISA: 31.6% NP2MP17 it) 
<^?£tt^^oKD ^=1.67X10-7 ^aa^UTV^yto 

i5A_h^^o-C.GANP h9>:^i^:yi:=-^y^(Tg)'^^P^^^m-t^:itiZX ^ . 
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1. mm 

^mmm\t^^mmm(D^mi^ ganp ^mi^^^^t^z^^x 

5 GANP (DMCMSm-^mm^^^V. GANP 502 #@©T 

NIH-3T3 m{C:fett^ GANP ©^^ES#m-S?ttfeo 

;^^^^^#ttDNA^-«m;&^6.0<f^ffl^wr§o m-DX. GAtiP^^m)i 

10 *«MCM ii^^-rntf. ^MGANPirjtfey^-1'*^— fe*«'l4^^»U, it^jfU'tt 

-eJIT. GANP JlLt/J^C^^aJ^i'l&fH-, Map80S.t;tMCM3 0:^/iaj|&MKlii©^ 
^E^. cDNA h^>;^:7aii7>'3 >t^J3Si6'a-||®^^^ViT^^|f bfeo 

#e>n/^c-x-iS'J&^e>GANPmV[CM3 t^'t-r^Ctf}^^-^n.-^ BIZ. GANP 
15 MCM3 ®^^tc:J;o.TJ^#$nSCi::f&?^$n/S:. GANP \t Map80 

(^)^^^i?<h«s;^^^^«ij^{3j:oT MCM3 ^:#'&■rso :inB(DmMit. 

MCM3 tC^-g-b:^ GANP Map80/MCM3AP <Dmmiiitmt.ii^m.'^<DUm^ 

20 2. um^^zf-:&f& 

2. 1. ifflJi^*3J:D?$fflflaig« 

NIH-3T3. COS7, Hela ^ J;CX Swiss-3T3 10%l^^«{t; FCS (:*:0 

. 2 mM L-^;i/;S7 5 XBiowhittaker), 100 p, g/ml ;^M/y)>V-r>'>, 
100 U/ml ^:n^>U >S:r/ 50 MM 2-pt;i/;^J ^ hX^ / -;i.^:^^b^ D-MEM 
25 Jgfifednvitrogen) 4" 37t: T ^ 5% CO2 t) t TiHit b (Takei, Y. et al.. (1998) 
J. Biol. Chem. 273, 22177-22180. Sakaguchi, N. et al., (1988) EMBO J. 7, 

3457-3464> Kimura, H. et al., (1995) Nucl. Acids Res. 23. 2097-2104) o BAL17 it 
RPMM640 i§ife(Invitrogen)«f -elt^bfeo 
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2.2. 'J >mih GANP *3j:DfMCM3 (ommp^Mmt 

NIH-3T3 $r PBS (pH 7.4)^1^ 3.7%A^ JJ>;i/AT;V^k h*T 5 ^KH^b. 
0.2% Triton X-100 ^ffl V>T^iH4^ bfc (Kimura, H. et al., (1994) EMBO J. 
5 13, 4311-4320) o^yhm pSer502 qANP a—TJm^ (Kuwahara, K et 

al., (2001) Proc. Natl. Acad. Sci. USA 98, 10279-10283) RZ^^1)-^^ MCM3 
Kimura, H. et al., (1994) EMBO J. 13, 4311-4320 ^—^kin^tVX^m L 
'AlZ-:^mi^tVX. GANP fc^LT«Alexa488M^i'^^^y h IgGin: 
^(Molecular Probes)$^fflb, MCM3 Alexai546^^^r^^^D-^ 
10 IgG ^^^^(Molecular Probes)^<s£ffi bT. H TOTO-3 (Molecular Probes)"?? 
^it^^b. ^bT^^.^l^— tf-^^^(FV500; :i-^)>/^7.)iZ^-oXmmi. 

fee 

15 pSR a -MCM3-HA \trSCM\ZUm^t\.X -5 (Kimura, H. et al., (1995) Nucl. Acids 
Res. 23, 2097-2104) o SV40 T-Ag © 3 "3(^^Mfi^b>'i5^±;KNI.S)^mJ#f -5 
pECFP-Nuc — Clontech J:«9^Abfeo TIB^m^'&t)-^:© 3'^t/ 5' 

T-^ffl ViTtffe PCRBlf>^$ PGEX-4T-1 (Amersham)f^SAb. ^ne» 
^ffiViTM?a:'5?l^©'7':7X cDNA ^;J^;i/;$'5^:^-> S- h ^ :7 If 

20 (GST)<h®j|li'&^>Ai7M^:bTiimbfeo 

GANPl-5' : 5'-GGGGATCCATACCCGG TGAACCCCTT-3' (@B^J#-^ 1 1 ) 
GANPl-3' : 5'-GGGTCGACGCGCACAGACTTTCCCCTGA-3' (@H>RI#-^ 1 2 ) 
GANP2-5' : 5'-GGGAATTCTCCCGCCTTCCAGCTGTGAC-3' (g3^J#^ 1 3 ) 
GANP2-3' : 5'-GGGTCGACGTGCTGCTGTGTTATGTCCT-3' (@B^J#-^ 1 4 ) 

25 GANP3-5' : 5'-GGGAATTCCATGAGCT GAGACCCTCAGC-3' (BB^J#-^ 1 5 ) 
GANP3-3' : 5'-GGGTCGACTGAGGATGCAGGAGGCGGCT -3' (i33?!I#^ 1 6 ) 
GANP4-5' : 5'-GGGAATTCTACGTTGGAGAGAGCCTGGC-3' (iB^J#^ 1 7 ) 
GANP4-3' : 5'-GGGTCGACCATGCTGTGATCTCCTGTGA-3' (SB^J#-^ 1 8 ) 
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GANP5-5' : 5'-GGGAATTCGAGAA CCTGGCCAAGGGTCT-3' (i3^J#^ 1 9 ) 
GANP5-3' : 5'-GGGTCGACGAAAAACCGACGGCTGAACT-3' (iB^J## 2 0 ) 
GANP6-5' : 5'-GGGAATTCAAGCCCTTCCAGCCTGCCCT-3' (iB^J#^ 2 1 ) 
GANP6-3' : 6'-GGGTCGACCGAGGGAACGTGGTATTTTC-3' (@33?y#^ 2 2 ) 
5 GANP7-5' : S' GGCCCGGGCC CGTGGGATGACATCATCA-3* (@H^J#^ 2 3 ) 
GANP7-3' : S' GGCTCGAGCATGTCCACCATCTC CAGCA-3' (SB3«J#^ 2 4 ) 
cD-NAmmmt. PCRifM-^pSVEGFPpA JC^Af ^ ^1 ^tC J; ^^M^t^ 
>A-iJ7M(GFP)^^i^bfc: Ganp LTiiMbfc (Kuwata. N. et al., 

(1999) J. Immunol. 163, 6355-6359) o ^tl^O^m^^^ pCXN2 Hi^Wj^J 

10 ^m.^i' ^ — ^\zmX\^tz. (Niwa, H. et al., (1991) Gene 108, 193-200) o 
-TV— BB3?Uti. Ganp ^n— Kf-Scfc-S }c:TlB®jlt)lStfb;fe„ 
Gp-gfp-b' : 

5'-GGGGATCCGAATTCCACCATGGCAGTCTTCAAACCGATA CC-3' (SSM# 
^2 5) 

15 Gp-gfp-Z' : 

5'-GCAGGGGCTCCTCCTGATCT-3' (i3^J#^ 2 6 ) 

Gsac-gfp-5' : 

5'-GGGGATC CGAATTCCACCATGTCCGAGGGCCTTGGTTCTTG-3' (gB^J 
#•#2 7) 
20 Gsac-gfp-d,' : 

5'-CTGTCTT GTTTCTAAGCCGC-3' (SB^J#-^ 2 8 ) 
Gmap80-gfp-5' : 

5'-GGGGATCCGAATTCCACCATGGAGA ACCTGGCCAAGGGTCT-3' (@3^J 
#■^2 9) 

25 Gmap80-gJ^3' : 

5'-GAGGACTTGTAGATGTTTTCAC CATGG-3' (iH^J#^ 3 0 ) 
FLAG ^^i^bfe Ganp V^Ttt. ^TO:/^-r "T-^^ V^T PGR 

ted: cDNA mh-^ pCXN2 fC^Xbfe, : 
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FLAG-Gp-5' : 

5'-GGGAATTCCACCATGGATTACAAGGATGACGACGATAAGG 
CAGTCTTCAA CCGATACC-3' (ga^J#^ 3 1 ) 
FLAG-Gp-3' : 

5 5'-GGGAATTCCTCCGGGTCTCCCTCAAGTA-3' (iB3?!I#-^ 3 2 ) 
FLAG-Gsacr5' : 

5'-GGGAATTCCACCATGGATTACAAGGATGACGACGATAAGTCCGAGGGCC 
TTGGTTCTTG-3' (@2^J#-^ 3 3 ) 

FLAGGsac-3' : 

10 5'-GGGAATTCGCTGTCTTGTTTCTAAGCCG-3' (@S^J#^ 3 4 ) 
FLAG-Gmap-b' : 

5'-GGGAATTCCACCATGGATTACAAGGATGACGACGATAAGG 
AGAACCTGGCCAAGGGTCT-3' (iB^J#-^ 3 5 ) 
FLAG-Gmap-Z' : 

15 5'-GGGAATTGTGAGGACTTGTAGATGTTTT-3' (SB^J#-^ 3 6 ) 

P«3gP^^^igM#: GpANLS-GFP ^^XS 13 ^M#:(MCMANLS-HA) tt. ■Scm\Z 
W,m.-^nx\^^^^o\zmm\.r:i (Imai, Y. et al., (1991) Nucl. Acids Res. 19, 
2785-2785) o ^T©«||#|«. % ^ U:t^ HSB^JO^Jt JCJ: X) SBlRlT&^iEbVi 

20 ffaM^mmvrzo ^M#:RNA/DNA:/^-rT— tfF^^XPD) ^^-r^mm^ 

\&M Id IBm ^ nx ^ (Ser502 e> Ala [GpS502A] X « Glu [GpS502E] 
^T® Gp ^S#:) (Kuwahara, K. et al., (2001). Proc. Natl. Acad. Sci. USA 98, 
10279-10283) o 

25 2.4.^Ab7tjte-?^#KD*^iC®#^MSJCcfcS^ai 

FuGENE 6 (Roche Diagnostics) ^ ffi V^T, v^imi- ganp-gfp ^ / -^tzi^X 
pSR a -MCMS-HA XL^-d^X NIH-3T3 ^h^>X:7xi^hLfCo H^-fbcD 16 B# 
PsIMfC l^y hT-l- '>> B (LMB; (Kudo, N. et al., (1999) Proc. Natl. Acad. Sci. 
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USA 96, 9112-9117) )^mmmmzmwvrco ^h^y7.y^^i^B>(Dm^\z 

tt-^z-y-^feiHAiifls (Santa Cxviz>^^n M.exSibA&^^^^^O'&^lgG ^W- 
SrfflViT. ^hT^nh'7>7.y:tii7-^By<Dm^\Z\t. Alexa488 ^•^i'^^l'^ 
■it^IgG ijiW (Molecxilar Probes) ^fflV^T. :$1>Sti MCM3 iJ' >/N°^M^§fe'feL 
5 fe, i^m\t.. ^ h^>X:7a:^i/3 >||Ji^tCOViTJ*ar>-ft; TOTO-3 ^fflViT, 
¥&h^>;5^:7aii^>^3 >^®^tCOViT«3':7^t:yDtf>^':7A(PI; Sigma)^^ 

2.5.GST Zf)V^^ >T V -fe-r 

10 GSTm%^yn^m.^xmzmm-^fix\^^^^o\zmm\^rc (Kuwahara, k. 

et al., (2000) Blood 95, 2321-2328 ) o )V i^ ^ :^ y -Sepharose H - X 
(Amersham)lc:@^b;/S:a>«r © GSTi!l-&^>/1i7M(5 ittg)^. Timnvyr — 
(10 mM Tris-HCl [pH 7.8]. 150 mM NaCL 1 mM EDTA> 1% Nonidet P-40. 
10 Mg TyP5^->, 1 mM y3L-)V)f^'f-)V-7.)Vy^-)Vy)V^^) H[PMSF]) 

15 ^fflViXi^l^bfe BAL17 ^^i^^^{C-r>4^a.^-hbfco m^^>/^i7n^ 
8% SDS-PAGE tc:J;oT^g|b. ::i H n-fe;VP— x:7.<' — fcfe^b. :/D-/ 
Vtio^A\Z^^^^'^^7.MCMZlffiW(.Kimurai, H. et al., (1994) EMBO J. 13, 
4311-4320) 'SLXS^)V:^^iy^'-^1^m':^Uy''i A (Amersham)t^fC:m^e<J 
>^a.^— h m.^\Z ECL^m^y h(Amersham)$rfflViT->:5^:^;W^nT 

20 ^fbb;/^:. m.m^^yy'\Z.-((Orz.}i>\Z\t. [35S-^5":t->] (Ainersham)*fflVi 
T. in vitro J;t)^l?IRJ|g-g-->7>7^A(Novagen)$ii3tifODi5£5^»{c:t^go 
ffibTifi[|^H4^^YbMCM3 ^-a-fiKb. [35S]-^i^ MCM3 h 7 5^:ti^^:7 

^-T^tlibfeo 

FuGENE6 <£ffiViT. pCXN2-i?!L4Gf-^a/2i9:feJ:rK/^fe«pSRQ!-Af(7il/5-ig^ 
Jc:J;oT COS7 h^>7. "7 01^7 hb;^o 26 B#rBm> TNE A^;/ 7 y-^ffl V^T 
^la^^ji^ b . # e. tlfe^j^t/ ^ y □ T--r > A-Sepharose (Amersham) i^*^ 
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t>ii:rcmiiAm^t^iZ-C >=¥zL-<'- h bfco ^^iJcmm^ 8% SDS-PAGE J: 

—ifrnm^^^-^^T. IgG (H+Dtri^^CZymed) t^\Z^ >^ zl^- h LTzo 
^y-^^m GFP tn:#(Saiita Cruz)*5 ct Of^;!/:^ i5^--fef j^-^ y n 5^<> 



10 FuGENE e^ffiV^T. pSRa-il/Ca^^-^ fcJ:oT Hela h ^ :7 a: 

bTViTSi^iV-^^X Swiss-3T3 h U y>'>Mab. l : 1 ©itT^}3i§^M 

tCSl^^c, 24mmm. ^UX5^1/>^Uz,-;H500 (Roche diagnostics)^^^a 
T 2 ^^Iffi V.T*ffllS^il!!l^$-&fc (Schmidt-Zachmann. M.S. et aL, (1993) Cell 
15 74, 493-504)o mmM^mmX 4mm^Vrzm.. ->^n^^-y^\i^y^^^:^^ 
iSaV (MmM^20 Mg/ml)> C02^ >^oL^—t^ — tp'^ 37*0^ 5 

>^=L^-hhrZo 'A\Z. 250 mM HEPES-NaOH (pH 1 A)^X 4%n^^)V2^T 

)v^y^ K \^xmm^ 20 ^r^ia^u. pbs ^x 0.50/0 Triton x-100 ^ 30 i^-p^^ 

fflV^TMiiltib. PBS X^mX^fz.. ^ HA Jn:#:(12CA5; Covence Research 
20 Products):feJ:CX Cy3 ^^^un^^^Ts Ig ta#:(Jackson)^ffl V^TlffllS^^^fe b 
PBS •t'T 100 ng/ml Hoechst 33342 (Sigma)^^ ViT DNA ^ 20 
^Jt^febfeo lOOx PlanNeofluar ^ffi^^#>W>X (NA 1.3) ^^XS Spotll 
CCD ^^XTz. Zeiss Axioplan "^m^^XW^^^^fz. 

25 3 . m^^^xs^m 

3.1.GANP h. MCM3 CD^-^ 

Cltl^TfC. B^flg|^Kg^c:fe^tSGANPtMCM30D^@S^^^J5?, #^^j!tl^(C 
<j;oTlllE$nTVi^ (Kuwahara, K. et al., (2000) Blood 95, 2321-2328) o 
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GANP5-ri:SrSMap80M^«. W^miZ^-^ntz^O \Z (Kimura. H. et al., 
(1994) EMBO J. 13, 4311-4320). m^i^lh^Tb^ >bMCM3^:f)Vy^ yVfUo 

M<^^:iHz. GANP®gB:^J'ilfjtTab§GANPl43J:tKGANP2fe*;^MCM3 
^y)Vdf^>iyrc (EI33 ; ±:fe<t:t)tT/1^;U)o 
10 ^A\Z. m^^Sk^mMI^J^lZ^r). in vitro -r-a-^b^MCMS^ffiViTil©^ 
-^^m^Tc (034), GST-GANPl 43 J;tXGST-GANP2 h^tcin vitrommtl ^ 

-e-b;^GST«. zyCfi-JV^^-^fXt^-DfCo'thX. GST-GANPl tO^-^t^MapSO 
15 (GST-GANP5-70iiO^^«j;0 feS^jO^o)^. Z.(D^^it. FhAG^^ ^Vfz. 

«ll#»t:ffiVi:^DNAh^>X:7aii^S^3 >lllfeiC J; *IJiaic::feUTt)?iM$n 
(035)o 

COS7 mm ^ pSR Of -MCMS-HA X it pSR&IS-BA t ^ :b ii: T . 

pCXN2-i^Z<4(y-Gfa/2i9> pCXN2-IZAG-Gp&.Uj)CXN2 irLAG-Gmap80\Z J; o 

20 h^>7.ya^^ hvtco ifiHAmi^^mi^^rz^mitmo)^. ^xPLAG^r/^^n-^ 

(migration) T^^lRl^Tafe-ST^t. ECL^ajO^^^^lttfe® 1 dl^-, J^t^ 
:^(D/l^-;i/«3:9-Tfe^ (035) o 
25 FLAG-Ganp. FLAG-Gp *3 J;?^FLAG-Gmap80^*lff±MMCM3-HA (HAXtf 
h'-'f^^^VrcMCM3)h^'^lyrc (035; 2E/1^;i/)o FLAG-Gsac CD^;&«J^ 

b 75: o o 13 ^M#:MCM3 (MCM3 A NLS) <i: <75 L T . 

FLAG-Gmap80 (D^-^^m^Om^^^Vtz (035;:&A'^;i/)o N^j^NLS^SJt 
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(GanpAPD-GFP), »atGanpS602AXaQa„pS502Ei bT«BSn*Ser»»3|:* 
(tSGanp^S**, GFPiffl^b& (ia36A). «ISSpCXN2-G«p-^tpSE 

GFP->i^^jW4MGFPjit#T«matl (S36B;J:A*;1.). Cfflcia. GAMP 
Ganp-GFP^||# i®*H5>^7x*->a>fc|g«Ce.fe.-ttl-en®^ 

15 5t:JitGFpa#T:/D.y SUf- (a36B;T/'!*A). 

#U >IS^t14ffl^a#(GanpS502A-GFP)(4. »4fflGanp-GFP*&e*;;^* 
■fe U X: a < «*:^S#(GanpS502E-GFP) i IHi; < MCM3 i ig^ U &(@36B- 

GanpAPD-GFP ttMCM3-HAi*«:K L;^^. « 

36B; 

20 GANP^^^^#i UXH. Map80ffi«®»a«,ife^ffitt,;„fc ;S < , MCM3 
iffl»^tC(aENA^9-fV-1?«« (PD)*t£.g^^5. eS« = ^ttGa„pA 
PD GFPfflfiBS^f . Ganp S502A-GFP feitKGanp S602E-GFPCD-9-f Xi 
« t UGanp-GFP® 1^^ ^*«H:ftTS^1-(B36B;Tn*;W. C n 6 
GANP«)MCM3i<DM^tt^«PDffi«g^-r4^t. s,,„. a5fi,c*(t^ .J >SI! 

Hto&^T^3n&*». GANP ® N*«© 600 (HfflTS y®««*sg5#-r5^ 
GANP i®S^Ctt MCM3 ® NLS A^^^Sisns. NLS S^.< MCM3 mm# 
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mm^-v^ GANP ^^tmmmz^^'^^fs:7!i.^rc. Mapso mm\t nls m 

MCM3 d © C <i: « GANP <D MCM3 <h t LX Map80 <t 

©ffiSf^ffl(C^^Mi:$n^Mi|KiJ^^t(^^^«X?^§Jl<t*,i^bTV.^„ Map80 
« MCM3 ^ >:^^ h ^ t e> tlT V. ^ ^i. GANP « MCM3 b 

icWb. ^bT^M4^tC#<0^^fig^^fe-:3j;5^cmfcn§ (Kuwahara. K. et 
al.. (2000) Blood 95, 2321-2328)o b;^c;&toT. ^(?)^^CD U >m>fbO^^||;&t 

■ GANP/MCM3 ^'^^^z^mmmi:mn>A~h:A>hm(Dmm<Dmmizmm^ 

10 

3.2. h ^ :7 :c ^ 3 > ck o $ n§ MapSO cfe J: Ganp ^M#CDMl^ 
GANP«20®pTtitt®^§NLS^#T^, l^D^N*^^^^ -T-if0^^(C 

15 ;HNESm^5^-:7^^T^o i:^«SAC3ffi|^M^iMap80Mi|gt©^1{CfeJ5. 
"5 10 «Map80^^f^ fC a& § o 

mH-3T3iMflS^pCXN2■G'a/3p-^i5,X^^pCXN2-6'.^ap<9^^^^{^ct oT h 

20 JC^fo S^§#tt^i#"3miC^tmb, A-i2:>htbTSb7^c (|H37)„ 

Ganp-GFP (GFPT^ ^bfe(at^^SGANP) immmmm(l^^^ZSN>C; 

(^tf5oo{Ho«fflBS;5^e»ftic(cff^$n;^c^©%), mmm^^nm:i>/^~h 

P< > h®M;^{::??fet- § <i:^t^V.fc$nfe (I1I37; Ganp-GFP, LMB -)o Mmm 
25 iZ. Gmap80-GFP HJ&ififflflSKfC^m^n. ^§^#054^^13 J: 

(N>C. Oo/o; N=C, 350/0; C and ON, 65o/o)(®37; Gmap80-GFP, 
LMB-)o G&np-QFP(Dmmt\t. GmapSO-GFPCD^:^^^^:^^/^^, 

N NLS ^^-y^mm^'v$>^^^a^^.:^m^if,^rc&^ rna/dna 
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^-f^-iiF^^ >^J:^jCN*^NLS^S^-r§ (fcfcb NES ^-:7tt-^ 
5' 1-kb DNA mh-^ GFP (0 38, Gp-GFP)„ CI© Gp-GFP 

^tJtt ^iC®^#^£L;^;&t (N fed^CX N>C, 94%)(^ 38). NLS ^X<mmi^ 
Gp-GFP (GpANLS-GFP; 0 38 IZ^T^ ^iZT ^ 497 7b^^ 500 LT 

2^^§8#«> ^i^-r^SerSoa ^ " >^®?^^^M(GpS502A-GFP; #U> 

m^bM) x«i/;i/^^>®^-s©s^^^^(GpS502E-GFP; u >^;^{K-r 

^m)f)^^<Dmm\:,\zmm^ik\t'r'fy^E^i}^^i^n\^tz. m^s), ^lt. 2fs:^H^ 

§ (0 38)o ^fl^WfC, N 5|5« NLS t> C NLS 'bi#^c;^Vi Gac-GFP ^ 

£5{>«m®4'fc#«Et-S J:-5 fwm:bn^(NJ^tKN>C. 0%; N=C, 3%; CJ^tXON, 
97%)(0 38)o 

15 Z-tlioOmm-^. N NLS Ganp <Dm^(D^X\zmM^tS.'^m'k^-^ ^ 
::t<&^l^bTVi-5o bji^L. NLS « GANP ^31<lr3^F«3JCJ||Jt-rSJiE^^<« 
t^\^^(Df)^%\^nfS.\r^. iSi'^Uib. Ganp-GFP «MJiSM1^tCfc#l5E-r -Sd^STfe^ 

(0 37)o ^:®Fn^^^$e>ic;^wrsfeje), cvmi \z^^-j:mift'^n^m-^<Dm 

ffl^aiM-r§fe86. cDNA N^>;^:7aci7>'3 iiIJI§^ l^:/ hT-T B 

20 (LMB)T^ab;t (Kudo, N. et al., (1999) Proc. Natl. Acad. Sci. USA 96, 
9112-9117) o 

LMB X'mm\.tmmX-\t. JhE(Dh^>7.ya:.^^>h\Z^\,^X Ganp-GFP 

\-m\zmm\:.vrc mzDo ^^fs,mmm.%n^7r^'rmmm^\tzi%i!)^ib m \z 

MiI>b.^M6tI^c.;^}c:feViTMtt;^^^^^t-«fflJ3§;0S38%/&^6 8i%{cii::^U;fec 
25 t^oT. Ganp(DM^^(D^fT«LMBfcckoT«I0J$n-5^5Jc:S:bn-5o 
GmapSO-GFP O^ffiYb t> ^ LMB MS^, jSHlfi^J {C^^b b ^c(^ 37), T?5: t) , 

m^0%f)^ib41% \zm±\^tz.o C:ne>©mj.«, C0S7 :feJ;D^Ltk- MJia^-^tf 
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m(Dmmmiz^\.^xhnm-^ti. m^&mmm-^<D ganp iiaiT&t crmi ^^i* 
mmz^-oxmm^nx\,^^:iii^^\^x\^^^o ^-ox. GANPj^t;tMap8o« 
mtmmmcDm^i^^hvy^ mm) hx\.^^^o\zmt>n. ^vx^n^o 

3.3.#fc h^>7.yx.^h i^r^mmiz^if^ mcms ^^xj^ganp (Dmmt 

'Aiz. ^^mmitGANP<D^m^MCM3mmtmmvx\,^^f}^az>i)^^^ni. 
rco mm.mm(DMCM3\,t. mmmm^iz^u'7^>t<D^^^m^^>{t:^i^^iii. 

10 mm(Dm^mi.XmiZ(D^l^:^-r^ (Kimura. H. et al., (1994) EMBO J. 13, 
4311-4320)o NIH-3T3Sei§^, pSR a-MCM3-IMyi\tpSRa-I3-HA\Z^'DX h 
^^^^^^ ©^b. tn;HAin;^^(Alexa488)T^^^iiL/, PITS^-feUfeo 

h^>7.ya^^ hV feMCM3-HA«. A^Kl^NLS® i^i^ b T (Kimura, 
H. et al., (1994) EMBO J. 13, 4311-4320. Takei. Y. et al., (1998) J. Biol. Chem. 

15 273,22177-22180). mizm^tV^ (Ei39)o 21 CZ)^^?£<b«MCM3®NLSfCfe 
#b;feo fSiiffSi^. ^<^NLS^^<^M#:MCM3 (13; MCM3ANLS-HA)«. 

mMiz(D^mm-^nrz-^^^x$>:^ (039; :^/^:^)V)o 

mm&. pCXN2- Ganprgfp-^ «pCXN2- GmapSO-gfpBL D^pSR a -MCM3-HA\Z 
cfcoT*h^>;;^:7xi^ Nb. ^HAta#:(Alexa546)T^^:ili^b. >^:& 

20 TOTO-3T?B&^feL;^c (El40)„ MJ!S^«A°;^.;K;5T(c^-r (040)., 

W^^V^iltfC. Ganp-GFP ^ffl l.^T^ h ^ :7x^ >b^c«-&. i^flS 
©17%tC*5ViTMCM3a)MM^mb*^*>fe6$nfc(gl40, S Vi:$^^T^t-)o 
Ginap80-GFP*;^c«Gp-GFP$r^^ifc*h^>X:7a:^^>3 >0:®-&^Cj^. -^O 

25 MCM3-s(^Ganp®^^j&5#mWT*^^:t$iE5gTSfe«e)tc:. ;^JC;feViTm 

•eii-^rCoGanp-GFPT h ^>7;7x/7 h b;tf^||ia#$^-r (S4l)oECFP-Nuc 
©^-\c^M^iYb«. Ganp-GFP (ia4l)XJiGmap80-GFP3l«Gp-GFP$ffi Vife^ 
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G&npRZmCM3(D^mm % ^ fcGANP^^E^bO^M S t> S U fee Ganp-GFP 
^m38%mzSGmaip80-GFFmmo%)(Dh^>:^y3L^>^m> (037) tit^h 
T . MCM3 *fflVife^h^>7,7^/7i/3> «Ganp-GFP (74%) 
5 GmapSO-GFP (64%) (Dl^mmU^JV^^m^^^td (04O)o MCMSti. GANP*3 

^mm^^mVrz. m40l Ganp-GFP^^f::J:oTl7%)o ffi^, GmapSOMCMS 
OMI^K *5 tj- § it b o (Gmap80-GFP^^ iZj^-o T4«/o)o MCM3 

©NLSfC*3frt§§^^^M(l3; MCM3ANLS-HA) (^CD^^, MCM3«iffl||§® 
10 #^E-rSC:i:JC;^§) Ganp-GFP^ fe^iGmap80-GFP (Dm^(Dmm^^\^ 

m±mMCM3^i:imf3:V. 13 mmi^ (MCM3ANLS-HA) J^GanpX«Gp^# 

^^^^^^rGANPii(Dmm^^^^^zsmhmmMm(DGANF0mmiZ!ii>W'T^$> 

BNAh ^ >7.y 3 >mm\t. MCM3iimzmx-^nrzm^. Ganp-oFP 
n - h ^ > h mm-r ^^t^^i^^wzi^n^ ganp/mcm3^^#: o 

^^1^ b fee MCM3 «Crml J: o T^il $ tl 5 -i) §g /&^;S:^ilNESi^^:^ 
20 #-r§fta®^^^^Sfe«M3^^Mffia:^(C^#-r-2,(Z)-efe5e.o GANP±©2 

•^©NEs^^5^-:7«, iMBm^^crmm^ikmmmmzm^Lxi^^^^oiz 

Sfetl^ (037)o GANPfCJ:oTS^$n^2':3Cr>NBS^t5^>->' (^inS^ 

25 mtS:. GANFmmmm^is.i^T^mw^sAC37()^. ^^^>/'^i7m<Dmnmzm 

^bT^li?L^^#Ofig^t^^fSJl^:;&i^$nfe (Jones. A.L.etal.. 
(2000) Proc. Natl. Acad. Sci. USA 97, 3224-3229)o GANF t(D^mm\t. MCM3 
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(Schmidt-Zachmann. M.S. et al., (1993) CeU 74, 493-504) » HeLaMJiS^S:^ 
MCM3-HATh^>X:7xi^ hU. 'AlZ h ^ > :c ^ h b T ?5: >7 ^i? X 

swiss-3T3iBBStM^$ii-fe„ ^ y/^^m^^^mmr^rzi^z^i; a^^i^^ \i 

5 0i?ffiTT5NFr«1-r>^^-<-hbfcm. MCM3-HA ^^m^wt 

m43lZi^^mfSih<D^^'r^Z>iZ. MCM3-HA \^^y^aij\J:t>fpiZ\ih^ 

15 ^©^ff ^^BE-r^ C iiib^dr bt^ail-r?^^ (Kimura. H.. Ohtomo. T.et al., 
(1996) Genes Cells 1, 977-993> Mizuno, T. et al., (1999) Mol. Cell. Biol. 19, 
7886-7896)„ ^^JSMJC^f j^^fC-D V^T fe. ^^X^-ofz. 

■oxn-Dfzffi) ^u^mmz:^\,^xMCM^>n^m.(Dm-mmwmi^^ v^)>ir 
i)^^^<mmx^^^L^^hx\^^. mmmm<Dmn^\z^n^Mcym'^w 

25 

RNA/DNA r^'^-r T-if Hp^^ >CDGANPtC#W©Xtf h-y(pSer502 
GANP)Jc#S6<}75:^yi7D^:^;i.^#:^^V,X. J; 
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oTNIH-3T3^BgfC:fe^t^GANP<D^itfb^li^fe (Kuwahara, K. et al.. 
(2001) Proc. Natl. Acad. Sci. USA 98, 10279-10283)o mmmm(DmU^mmiZ 
$>^Nm-3T3mm^. *itpSer602GANP (Alexa488; i^)3S^r;f*T:MCM3 (Alexa546; 

n> GANFitmm^u^^>^.i^Mm^nx<:->^viz^t>n:b (044)0 a^ia 

^t)-&fc®#©MfiV:»^>i5^:^;|.ttGANPtMCM3i:©^^:&-fk;^^-rjOS, 
10 ^Vi^fi«HU'^'^®||fe©4'^ilNgPTGANP;&W$6Tfem;^:5ili:^^bTVi^o ;i 

(Dmmz^i^^xi-i. GANP\mmi^mm\z^m^ti^o ^vx^kd^^^^m^.^ 
mz^%m^2'D<Dm&m\z^mt^m\zm(>'r^. 
u^^w^m\z^\,^x\iL. GANP<D^^i»5&tj^fig$n^*T mm), mmn 

15 n>A-hpt>hic^ttj$nSo iine.©j^^«. GANPcfeJ:OfMCM3©^»r;0^ 

<^mz^m.^m^mi^mz^-oxm-^nrc^^\z. GAi^p^^nMCM3\t.m^\z 

^^T^CifeT^-S (El44)o 

20 ^2M®RNA/DNAy^'fV— tffcmt- ^:^-mKr.1®GANP^--V^ hU >if 
o^%^«Jiti*«, ^f^®^0^§^;^c;fettntf;^675:Vio -^n« DNA 
m^m\z^\^:h RNA x'-©^^fcM^r§©5&^feLn75:Vio JEltSBBST' 

«GANP®^^U-^;^«i£ViJ5^iaHJ5§JJ>^^^^^e:iimr^K4•.L^^c^5^.iT«T 

>^n^ (Kuwahara, K.et al., (2000) Blood 95, 2321-2328 > 

25 Kuwahara, K. et al.. (2001). Proc. Natl. Acad. Sci. USA 98, 10279-10283) o 

GANPja*;^c. ^^mmmm^^t^^^m(Dmm\z^\,^x^Ki-^u^)vxmm 

l^bTVi^ (Kuwahara, K. et al., (2001). Proc. Natl. Acad. Sci. USA 98, 
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10279- 10283)o RNA/DNA l/^-f -T-ifMtt. MCM3 ^^|g. ^^ZS7±^Jl 
h^>X73i^-ifHpi<> (Takei, Y.et al., (2001) EMBO Rep. 2, 119-123 ^ 

@3^J#-^6 : y^^^^ 

SH^J##1 0. : :f^^^^ 
SB^J#-^1 1 : T^^^v— 
SBJU#-^1 2 : y^-f V— 
SBM#-^1 3 : V- 
ia^J#-^l 4 ; 

5 : T'^-r-T- 
B33?U#-^1 6 : tT^^-f 
S3^J#-^1 7 : y^-r V— 
iB^J##l 8 : y^^-y'w. 
iB^J#-^l 9 : -f^^^— 
SH^J##2 0 : y^-r V— 
BB^J#-^2 1 : T^^^T— 
iB^J#-^2 2 : 
iB^J#-^2 3 : y^^-^^ 
IH^J#-^2 4 : y^-C'y'— 
BB^J#-^2 5 : y^^-y'w- 
g3^J#-#2 6 : y^^-v- 
@2^J#-^2 7 : T'^-l' x'- 



66 



wo 2004/040971 PCT/JP2003/014221 

@B^J#-^2 8 : Zfy-i^— 
iB^J#-^2 9 : y^-r -7— 

ia^j#-^3 0 : :/9-r*7— 

SB^J#^3 1 : y^-rv— 
5 @33?y#-^3 2 : y^^'x'— 
iBJ!l»#3 3 : y^-r^- 
IB^J#-^3 4 : :/^-r*T- 
SB^J#-^3 5 : y^^-;?— 
iH^J#^3 6 : y^-rv- 



9g J; § GANP ^ b -7 X ^ ffl ^ ;i a: J: o T. «e5f5T m# 
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m ^ (D m m 
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1 . GANP m^^^mx vtz. h3>7s i^x.=Ly ^mm,W}mjL\t^(D^m. 

2. mxvTc GANP mm^f)^ b mmx'mm'r^h(D'c$,^mi^m i mm<D h y 

11. i*^«8-lOOVi-rm^l]StC|Bm©*n;#:X«^08lfjt, iRrXsi^]^ 11 
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[2oo4^4^5B (05. 04. 04) pRg^^^ss : mmm^(Dm^<omm 

l,2,3,4,5,6,ll&t/12(*MiE$*tf= ; ifeiDll^O^HIi^M'Ei: L, (IH) ] 

20 X«-€-©©rM-o 
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^^^19^ (1) izm-^Kmmm 
8^10 (Di^^-rn^^i mizt^m<D^i^y.\^^ (Dm h-} ^ rif^:^7-'9 0D 
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Q VQLQQPGAELVKPGA S 
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TGG GTG AAG CAG AGG CCT GGA CGA GGC CTT GAG TGG ATT GGA 
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RIDPNSGGTKYNE KFKSK 
AGG ATT GAT CCT AAT AGT GGT GGT ACT AAG TAG AAT GAG AAG TTC AAG AGC AAG 
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ATLTVDKP 
GCC ACA CTG ACT GTA GAC AAA CCC 
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SSTAYMQLS 
TCC AGC ACA GCC TAC ATG CAG CTC AGC 
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SLTSEDSAVYYCAR 
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SEQUENCE LISTING 

<110> Kumamoto Technology & Industry Foundation 

<120> A GANP-introduced transgenic mammal and use thereof 

<130> P03-0152PCT 

<150> PCT/JP02/11598 
<151> 2002-11-07 

<160> 36 

<170> Patentln version 3. 2 

<210> 1 

<211> 6429 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (384).. (6299) 

<400> 1 

gttgcggtgc ggtgggcccg gtagaggctg cacgcagact gtgggcgagc acaagcgctg 60 

gcgacagtgg ccgtatctgg cggacttgct cctccctccg cggcctccgc tgtcccttgt 120 

gtctttgccg agttgctgaa ggccttcact agtcttcgct cgaaggcgtc tgttaaccta 180 

gcggccggct tccggagtgt taagcatcgg ggataaaaag ctattatttc tagaccaggg 240 

catcgcaagt tcgagttacc gggagaaaaa tgagatggtc atcctgagga tgaaggagag 300 
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cttcccctgg caacagataa tttaaagagg agagctactt gtgtatagtc catatttatt 360 



gccttcagat aattggcttg aag atg cac ccg gtg aac ccc ttc gga ggc age 413 

Met His Pro Val Asn Pro Phe Gly Gly Ser 
1.5 10 



age cca agt get ttt geg gta tet tee age ace acg gga aea tat eag 461 

Ser Pro Ser Ala Phe Ala Val Ser Ser Ser Thr Thr Gly Thr Tyr Gin 
15 20 25 

act aaa tea cea ttt cga ttt ggc eag ect tec ett ttt gga eag aac 509 

Thr Lys Ser Pro Phe Arg Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn 
30 35 40 



age aea ccc age aag age ctg geg ttt tea eaa gta cca age ttt gea 557 
Ser Thr Pro Ser Lys Ser Leu Ala Phe Ser Gin Val Pro Ser Phe Ala 
45 50 55 



aca ccc tct gga gga age eat tet tee tec ttg cca gca ttt gga etc 605 
Thr Pro Ser Gly Gly Ser His Ser Ser Ser Leu Pro Ala Phe Gly Leu 
60 65 70 

ace caa ace tea agt gtg gga etc ttc tct agt etc gaa tec aea ect 653 
Thr Gin Thr Ser Ser Val Gly Leu Phe Ser Ser Leu Glu Ser Thr Pro 
75 80 85 90 

tet ttc gca get act teg agt tec tct gtg ccc ggc aat acg gea ttc 701 
Ser Phe Ala Ala Thr Ser Ser Ser Ser Val Pro Gly Asn Thr Ala Phe 
95 100 105 

age ttt aag tea acc tct age gtt ggg gtt ttc cca agt ggc get act 749 
Ser Phe Lys Ser Thr Ser Ser Val Gly Val Phe Pro Ser Gly Ala Thr 
110 115 120 

ttt ggg cca gaa acc gga gaa gta gca ggt tct ggc ttt egg aag acg 797 
Phe Gly Pro Glu Thr Gly Glu Val Ala Gly Ser Gly Phe Arg Lys Thr 



2/70 



wo 2004/040971 



PCT/JP2003/014221 



125 130 135 

gaa ttc aag ttt aaa cct ctg gaa aat gca gtc ttc aaa ccg ata ccg 845 
Glu Phe Lys Phe Lys Pro Leu Glu Asn Ala Yal Phe Lys Pro He Pro 
140 145 150 

ggg cct gag tea gag cca gaa aaa acc cag age cag att tct tct gga 893 
Gly Pro Glu Ser Glu Pro Glu Lys Tlir Gin Ser Gin lie Ser Ser Gly 
155 160 165 170 

ttt ttt aca ttt tec cat cce gtt ggt age ggg tct gga ggc ctg acc 941 
Phe Phe Thr Phe Ser His Pro Val Gly Ser Gly Ser Gly Gly Leu Thr 
175 180 185 

cct ttt tct ttc cca cag gtg aca aat agt teg gtg act age tea agt 989 
Pro Phe Ser Phe Pro Gin Val Thr Asn Ser Ser Val Thr Ser Ser Ser 
190 195 200 

ttt ate ttt teg aaa cca gtt act agt aat act cct gee ttt gee tct 1037 
Phe He Phe Ser Lys Pro Val Thr Ser Asn Thr Pro Ala Phe Ala Ser 
205 210 215 

cct ttg tct aac caa aat gta gaa gaa gag aag agg gtt tct aeg tea 1085 
Pro Leu Ser Asn Gin Asn Val Glu Glu Glu Lys Arg Val Ser Thr Ser 
220 225 230 

gcg ttt gga age tea aac agt age ttc agt act ttc cce aca geg tea 1133 
Ala Phe Gly Ser Ser Asn Ser Ser Phe Ser Thr Phe Pro Thr Ala Ser 
235 240 245 250 

cca gga tct ttg ggg gag cce ttc cca get aac aaa cca age etc cgc 1181 
Pro Gly Ser Leu Gly Glu Pro Phe Pro Ala Asn Lys Pro Ser Leu Arg 
255 260 265 

caa gga tgt gag gaa gee ate tec cag gtg gag cca ctt cce acc etc 1229 
Gin Gly Cys Glu Glu Ala He Ser Gin Val Glu Pro Leu Pro Thr Leu 
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atg gta cct tec cgc ctt cca get gtg aet aaa gag gaa gaa gaa agt 
Met Val Pro Ser Arg Leu Pro Ala Val Thr Lys Glu Glu Glu Glu Ser 
380 385 390 

aga gat gag aaa gaa gat tct etc agg gga aag tet gtg cgc cag agt 
Arg Asp Glu Lys Glu Asp Ser Leu Arg Gly Lys Ser Val Arg Gin Ser 

400 405 410 

aag cga agg gaa gag tgg ate tae age cte ggg ggc gtg tet tct tta 
Lys Arg Arg Glu Glu Trp He Tyr Ser Leu Gly Gly Val Ser Ser Leu 



1325 



wo 2004/040971 PCT/JP2003/014221 

275 280 

atg aag gga tta aag agg aaa gag gac cag gat cgc tec ccg agg aga 1277 
Met Lys Gly Leu Lys Arg Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg 
285 290 295 

cat tge eac gag gea gca gaa gac cct gat ccc etg tec agg ggc gac 
His Cys His Glu Ala Ala Glu Asp Pro Asp Pro Leu Ser Arg Gly Asp 
300 305 

cat cee eca gat aaa egg cca gtc cgc etc aac aga ccc egg gga ggt 1373 
His Pro Pro Asp Lys Arg Pro Val Arg Leu Asn Arg Pro Arg Gly Gly 
315 320 325 330 

act ttg ttt ggc egg aca ata cag gag gtc tte aaa age aat aaa gag 1421 
Thr Leu Phe Gly Arg Thr He Gin Glu Val Phe Lys Ser Asn Lys Glu 
335 340 345 

gca ggc cgc etg ggc age aag gaa tee aag gag agt ggc ttt gcg gaa 1469 
Ala Gly Arg Leu Gly Ser Lys Glu Ser Lys Glu Ser Gly Phe Ala Glu 
350 355 3gQ 

cct ggg gaa agt gac eac gcg gee gte eca gga ggg agt cag tec ace 1517 
Pro Gly Glu Ser Asp His Ala Ala Val Pro Gly Gly Ser Gin Ser Thr 
365 370 375 



1565 



1613 



1661 
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415 420 425 

gag etc aca gcc ate eag tgc aag aac ate cce gac tae ete aae gae 1709 
Glu Leu Thr Ala He Gin Cys Lys Asn He Pro Asp Tyr Leu Asn Asp 
430 435 440 

aga gee ate ctg gag aaa cac ttc age aaa ate get aaa gte eag egg 1757 
Arg Ala He Leu Glu Lys His Phe Ser Lys He Ala Lys Val Gin Arg 
445 450 455 

gte tte ace aga cge age aag aag etc gee gtg att eat ttt ttc gac 1805 
Val Phe Thr Arg Arg Ser Lys Lys Leu Ala Val He His Phe Phe Asp 
460 465 470 

eae gea teg gca gee ctg get agg aag aag ggg aaa ggt ctg cat aag 1853 
His Ala Ser Ala Ala Leu Ala Arg Lys Lys Gly Lys Gly Leu His Lys 
475 480 485 490 

gae gtg gtt ate ttt tgg cac aag aag aaa ata agt cce age aag aaa 1901 
Asp Val Val He Phe Trp His Lys Lys Lys He Ser Pro Ser Lys Lys 
495 500 505 

etc ttt cce ctg aag gag aag ctt ggt gag agt gaa gee age eag gge 1949 
Leu Phe Pro Leu Lys Glu Lys Leu Gly Glu Ser Glu Ala Ser Gin Gly 
510 515 520 

ate gag gac tec cce ttt cag cac teg cet etc age aag cce ate gtg 1997 
He Glu Asp Ser Pro Phe Gin His Ser Pro Leu Ser Lys Pro He Val 
525 530 535 

agg cet gca gcc ggc age etc etc age aaa age tct cca gtg aag aag 2045 
Arg Pro Ala Ala Gly Ser Leu Leu Ser Lys Ser Ser Pro Val Lys Lys 
540 545 550 

ccg agt ctt ctg aag atg cac cag ttt gag geg gat cet ttt gac tct 2093 
Pro Ser Leu Leu Lys Met His Gin Phe Glu Ala Asp Pro Phe Asp Ser 
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555 560 565 570 

gga tct gag ggc tec gag ggc ctt ggt tct tgc gtg tea tet ctt age 2141 
Gly Ser Glu Gly Ser Glu Gly Leu Gly Ser Cys Val Ser Ser Leu Ser 
575 580 585 

aec etg ata ggg aet gtg gea gae aca tet gag gag aag tae egc ctt 2189 
Thr Leu He Gly Thr Val Ala Asp Thr Ser Glu Glu Lys Tyr Arg Leu 
590 595 600 

ctg gac cag aga gac egc ate atg egg caa get ega gtg aag agg aeg 2237 
Leu Asp Gin Arg Asp Arg He Met Arg Gin Ala Arg Val Lys Arg Thr 
605 610 615 

gac ctg gac aaa gee agg gca ttt gtt ggg act tgc cct gac atg tgt 2285 
Asp Leu Asp Lys Ala Arg Ala Phe Val Gly Thr Cys Pro Asp Met Cys 
620 625 630 

ccc gag aag gag egg tac ttg agg gag acc egg age cag ctg age gtg 2333 
Pro Glu Lys Glu Arg Tyr Leu Arg Glu Thr Arg Ser Gin Leu Ser Val 
635 640 645 650 

ttt gaa gtt gtc oca ggg act gac cag gtg gac cat gca gca gcc gtg 2381 
Phe Glu Val Val Pro Gly Thr Asp Gin Val Asp His Ala Ala Ala Val 
655 660 665 

aag gag tac age egg tec tct gca gat cag gag gag ccc ctg cea cat 2429 
Lys Glu Tyr Ser Arg Ser Ser Ala Asp Gin Glu Glu Pro Leu Pro His 
670 675 680 

gag ctg aga ccc tea gca gtt etc age agg acc atg gac tac ctg gtg 2477 
Glu Leu Arg Pro Ser Ala Val Leu Ser Arg Thr Met Asp Tyr Leu Val 
685 690 695 

acc cag ate atg gac caa aag gaa ggc age ctt egg gat tgg tat gac 2525 
Thr Gin He Met Asp Gin Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp 
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ttc gtg tgg aac cgc acc egg ggt ate egg aag gac ata aca cag cag 
Phe Val Trp Asn Arg Thr Arg Gly He Arg Lys Asp He Thr Gin Gin 
715 720 725 730 



2573 



cac etc tgt gat ceo ctg acg gtg tet ctg ate gag aag tgt acc cga 2621 
His Leu Cys Asp Pro Leu Thr Val Ser Leu He Glu Lys Cys Thr Arg 
735 740 745 

ttt cac att cac tgt gee cac ttt atg tgt gag gag cct atg tct tec 2669 
Phe His He His Cys Ala His Phe Met Cys Glu Glu Pro Met Ser Ser 
750 755 760 

ttt gat gcc aag ate aac aat gag aac atg acc aag tgt eta cag agt 2717 
Phe Asp Ala Lys lie Asn Asn Glu Asn Met Thr Lys Cys Leu Gin Ser 
765 770 775 



ctg aag gag atg tac cag gac ctg agg aac aag ggt gtt ttt tgt gcc 
Leu Lys Glu Met Tyr Gin Asp Leu Arg Asn Lys Gly Val Phe Cys Ala 
780 785 790 



2765 



agt gaa gca gag ttt cag ggc tac aat gtc ctg ctt aat etc aac aaa 2813 
Ser Glu Ala Glu Phe Gin Gly Tyr Asn Val Leu Leu Asn Leu Asn Lys 
795 800 805 810 

gga gac att ttg aga gaa gtg cag cag ttc cac cct gac gtt agg aac 2861 
Gly Asp He Leu Arg Glu Val Gin Gin Phe His Pro Asp Val Arg Asn 
815 820 825 

tec cea gag gtg aac ttc get gtc cag get ttt get gca ttg aac age 2909 
Ser Pro Glu Val Asn Phe Ala Val Gin Ala Phe Ala Ala Leu Asn Ser 
830 835 840 



aat aat ttt gtg aga ttt ttc aaa ctg gtt cag tea get tct tac ctg 
Asn Asn Phe Val Arg Phe Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu 



2957 
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845 850 855 

aat gcg tgc ctg tta cac tgt tac ttt aat cag ate cgc aag gat gcc 3005 
Asn Ala Cys Leu Leu His Cys Tyr Phe Asn Gin He Arg Lys Asp Ala 
860 865 870 

etc egg gca etc aat gtt get tat aet gta age aca eag ege tet aec 3053 
Leu Arg Ala Leu Asn Val Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr 
875 880 885 890 

gte tte eee ctg gat ggt gte gte cgc atg ctg ctg tte aga gat agt 3101 
Val Phe Pro Leu Asp Gly Val Val Arg Met Leu Leu Phe Arg Asp Ser 
895 900 905 

gaa gag gcg aca aac tte etc aat tac cat ggc etc act gta get gat 3149 
Glu GIu Ala Thr Asn Phe Leu Asn Tyr His Gly Leu Thr Val Ala Asp 
910 915 920 

ggc tgt gtt gag ctg aat egg teg gca tte ttg gaa ceg gag gga tta 3197 
Gly Cys Val Glu Leu Asn Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu 
925 930 935 

tgc aag gcc agg aag tea gtg ttt att ggc egg aag ctg acg gtg tea 3245 
Cys Lys Ala Arg Lys Ser Val Phe He Gly Arg Lys Leu Thr Val Ser 
940 945 950 

gtt ggg gaa gtt gtg aat gga ggg ceg ttg cec ect gtt cct cgc cat 3293 
Val Gly Glu Val Val Asn Gly Gly Pro Leu Pro Pro Val Pro Arg His 
955 960 965 970 

aca cct gtg tgc age tte aac tec eag aat aag tac gtt gga gag age 3341 
Thr Pro Val Cys Ser Phe Asn Ser Gin Asn Lys Tyr Val Gly Glu Ser 
975 980 985 

ctg get acg gag ctg cec ate age act cag aga get ggt gga gac cca 3389 
Leu Ala Thr Glu Leu Pro He Ser Thr Gin Arg Ala Gly Gly Asp Pro 
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990 995 1000 

gca ggt ggt ggc aga gga gag gac tgt gag gca gag gtg gac ttg 3434 
Ala Gly Gly Gly Arg Gly Glu Asp Cys Glu Ala Glu Val Asp Leu 
1005 1010 1015 

cca aca ttg gcg gtc etc cca cag ccg cct cct gca tec tea gee 3479 
Pro Thr Leu Ala Val Leu Pro Gin Pro Pro Pro Ala Ser Ser Ala 
1020 1025 1030 

aeg ecg gcg ctt eat gtc cag cca ctg gee cca gee gca gca ece 3524 
Thr Pro Ala Leu His Val Gin Pro Leu Ala Pro Ala Ala Ala Pro 
1035 1040 1045 

age ctt etc cag gcc tec acg cag cct gag gtg ctg ctt cca aag 3569 
Ser Leu Leu Gin Ala Ser Thr Gin Pro Glu Val Leu Leu Pro Lys 
1050 1055 1060 

cct gcg cct gtg tac tct gac teg gac ctg gta cag gtg gtg gac 3614 
Pro Ala Pro Val Tyr Ser Asp Ser Asp Leu Val Gin Val Val Asp 
1065 1070 1075 

gag etc ate cag gag get ctg caa gtg gac tgt gag gaa gtc age 3659 
Glu Leu He Gin Glu Ala Leu Gin Val Asp Cys Glu Glu Val Ser 
1080 1085 1090 

tec get ggg gca gcc tac gta gcc gea get ctg ggc gtt tec aat 3704 
Ser Ala Gly Ala Ala Tyr Val Ala Ala Ala Leu Gly Val Ser Asn 
1095 1100 1105 

get get gtg gag gat ctg att act get gcg ace acg ggc att ctg 3749 
Ala Ala Val Glu Asp Leu lie Thr Ala Ala Thr Thr Gly lie Leu 
1110 1115 1120 

agg cac gtt gee get gag gaa gtt tec atg gaa agg cag aga eta 3794 
Arg His Val Ala Ala Glu Glu Val Ser Met Glu Arg Gin Arg Leu 
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1125 1130 1135 

gag gaa gag aag caa cga get gag gag gaa egg ttg aag caa gag 3839 
Glu Glu Glu Lys Gin Arg Ala Glu Glu Glu Arg Leu Lys Gin Glu 
1140 1145 1150 

aga gaa ctg atg tta act eag ctg age gag ggt etg gee gca gag 3884 
Arg Glu Leu Met Leu Thr Gin Leu Ser Glu Gly Leu Ala Ala Glu 
1155 1160 1165 

ctg aca gaa etc acg gtg aca gag tgt gtg tgg gaa ace tgc tct 3929 
Leu Thr Glu Leu Thr Val Thr Glu Cys Val Trp Glu Thr Cys Ser 
1170 1175 1180 

cag gag eta eag agt gca gta aaa ata gae eag aag gtc egt gtg 3974 
Gin Glu Leu Gin Ser Ala Val Lys He Asp Gin Lys Val Arg Val 
1185 1190 1195 

gee cgc tgt tgt gaa gee gtc tgt gca cac ctg gtg gat ttg ttt 4019 
Ala Arg Cys Cys Glu Ala Val Cys Ala His Leu Val Asp Leu Phe 
1200 1205 1210 

ctt get gag gaa att ttc cag act gca aaa gag aca etc eag gaa 4064 
Leu Ala Glu Glu He Phe Gin Thr Ala Lys Glu Thr Leu Gin Glu 
1215 1220 1225 

etc cag tgt ttc tgc aag tat eta caa egg tgg agg gag get gtt 4109 
Leu Gin Cys Phe Cys Lys Tyr Leu Gin Arg Trp Arg Glu Ala Val 
1230 1235 1240 

gca get egg aag aaa ttc egg egt cag atg egg gee ttc cet gca 4154 
Ala Ala Arg Lys Lys Phe Arg Arg Gin Met Arg Ala Phe Pro Ala 
1245 1250 1255 

gcg cca tgc tgt gtg gat gtg aat gae egg ctg cag gca eta gtg 4199 
Ala Pro Cys Cys Val Asp Val Asn Asp Arg Leu Gin Ala Leu Val 
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1260 1265 1270 

ccc age gca gag tgc ccc att act gag gag aac ctg gcc aag ggt 4244 

Pro Ser Ala Glu Cys Pro He Thr Glu Glu Asn Leu Ala Lys Gly 
1275 1280 1285 



ctt ttg gac ctg ggc cac gca ggc aaa gta ggc gtc tec tgt acc 
Leu Leu Asp Leu Gly His Ala Gly Lys Val Gly Val Ser Cys Thr 
1290 1295 1300 



ctg gac ctg cca tec att gtg tct gag cac etc ccc atg aag cag 
Leu Asp Leu Pro Ser He Val Ser Glu His Leu Pro Met Lys Gin 
1335 1340 1345 



4289 



agg ttg agg egg ctt aga aac aag aca get cac cag ata aag gte 4334 
Arg Leu Arg Arg Leu Arg Asn Lys Thr Ala His Gin He Lys Val 
1305 . 1310 1315 

cag cac ttc cac cag cag ctg ctg agg aat get gca tgg gca cet 4379 
Gin His Phe His Gin Gin Leu Leu Arg Asn Ala Ala Trp Ala Pro 
1320 1325 1330 



4424 



aag cga agg ttt tgg aaa ctg gtg ctg gtg ttg cet gat gtg gaa 4469 
Lys Arg Arg Phe Trp Lys Leu Val Leu Val Leu Pro Asp Val Glu 
1350 1355 1360 

gag cag act cca gag agt cet ggc aga ata eta gaa aac tgg eta 4514 
Glu Gin Thr Pro Glu Ser Pro Gly Arg He Leu Glu Asn Trp Leu 
1365 1370 1375 

aag gtc aaa ttc aca gga gat gac age atg gtg ggt gac ata gga 4559 
Lys Val Lys Phe Thr Gly Asp Asp Ser Met Val Gly Asp He Gly 
1380 1385 1390 

gat aat get ggt gat ate cag acc etc tea gtc ttt aat aca ctt 4604 
Asp Asn Ala Gly Asp He Gin Thr Leu Ser Val Phe Asn Thr Leu 
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1395 1400 1405 

agt agt aaa ggg gat caa aca gtt tct gtc aac gtg tgt ata aag 4649 
Ser Ser Lys Gly Asp Gin Thr Val Ser Val Asn Val Cys He Lys 
HIO 1415 1420 

gtg get cat ggc acc ctt agt gac agt gcc ctt gat get gtg gag 4694 
Val Ala His Gly Thr Leu Ser Asp Ser Ala Leu Asp Ala Val Glu 
1425 1430 1435 

aec eag aag gae ctg ttg gga aec agt ggg etc atg ctg ctg ctt 4739 
Thr Gin Lys Asp Leu Leu Gly Thr Ser Gly Leu Met Leu Leu Leu 
1440 1445 1450 

COG ccg aaa gtg aag agt gag gag gtg gca gag gag gaa ctg tec 4784 
Pro Pro Lys Val Lys Ser Glu Glu Val Ala Glu Glu Glu Leu Ser 
1455 1460 1465 

tgg ctg teg get tta ctg cag etc aag eag ett ctg eag gee aag 4829 
Trp Leu Ser Ala Leu Leu Gin Leu Lys Gin Leu Leu Gin Ala Lys 
1470 1475 1480 

ccc ttc cag cct gcc ctg ccg ctg gtg gtc etc gtg eee age tec 4874 
Pro Phe Gin Pro Ala Leu Pro Leu Val Val Leu Val Pro Ser Ser 
1485 1490 1495 

aga ggg gac tec gcg ggg agg gca gta gag gac ggt ctg atg tta 4919 
Arg Gly Asp Ser Ala Gly Arg Ala Val Glu Asp Gly Leu Met Leu 
1500 1505 1510 

cag gat ttg gtt tea gcc aag ctg att tec gat tac att gtt gtt 4964 
Gin Asp Leu Val Ser Ala Lys Leu lie Ser Asp Tyr lie Val Val 
1515 1520 1525 

gag att cct gac tct gtt aat gat tta caa ggc aca gtg aag gtt 5009 
Glu He Pro Asp Ser Val Asn Asp Leu Gin Gly Thr Val Lys Val 
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1530 1535 1540 

tct gga gca gtc cag tgg ctg ate tec gga tgt eet caa gee eta 5054 
Ser Gly Ala Val Gin Trp Leu He Ser Gly Cys Pro Gin Ala Leu 
1545 1550 1555 

gac ctt tge tge cag ace ett gtt cag tat gtt gag gat ggg ate 5099 
Asp Leu Cys Cys Gin Thr Leu Val Gin Tyr Val Glu Asp Gly He 
1560 1565 1570 

age egc gag ttc age cgt egg ttt ttc eae gac agg aga gag agg 5144 
Ser Arg Glu Phe Ser Arg Arg Phe Phe His Asp Arg Arg Glu Arg 
1575 1580 1585 

egc ctg get age ctg cce tec cag gag eet age ace att att gag 5189 
Arg Leu Ala Ser Leu Pro Ser Gin Glu Pro Ser Thr He He Glu 
1590 1595 1600 

ttg ttc aac agt gtg ctg cag ttc ctg gee tct gtg gta tee tct 5234 
Leu Phe Asn Ser Val Leu Gin Phe Leu Ala Ser Val Val Ser Ser 
1605 1610 1615 

gag cag ctg tgt gac ate tec tgg cct gtc atg gaa ttt gee gaa 5279 
Glu Gin Leu Cys Asp He Ser Trp Pro Val Met Glu Phe Ala Glu 
1620 1625 1630 

gtg gga ggc age cag ctg ctt cct cac ctg cac tgg aac tea oca 5324 
Val Gly Gly Ser Gin Leu Leu Pro His Leu His Trp Asn Ser Pro 
1635 1640 1645 

gag cat eta gcg tgg ctg aaa caa get gtg ctt ggg ttc cag ctt 5369 
Glu His Leu Ala Trp Leu Lys Gin Ala Val Leu Gly Phe Gin Leu 
1650 1655 1660 

cca cag atg gac ctt cca ccc cca ggg gcc ccc tgg etc cct gtg 5414 
Pro Gin Met Asp Leu Pro Pro Pro Gly Ala Pro Trp Leu Pro Val 
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1665 1670 1675 

tgt tec atg gtc att cag tac acc tec cag att ecc age tea age 5459 
Cys Ser Met Val He Gin Tyr Thr Ser Gin He Pro Ser Ser Ser 
1680 1685 1690 

cag aea cag cct gtc etc eag tec cag geg gag aac ctg ctg tgc 5504 
Gin Thr Gin Pro Val Leu Gin Ser Gin Ala Glu Asn Leu Leu Cys 
1695 1700 1705 

aga aea tac cag aag tgg aag aac aag age etc tct cea ggc cag 5549 
Arg Thr Tyr Gin Lys Trp Lys Asn Lys Ser Leu Ser Pro Gly Gin 
1710 1715 1720 

gag ttg ggg cct tct gtt gee gag ate ccg tgg gat gac ate ate 5594 
Glu Leu Gly Pro Ser Val Ala Glu He Pro Trp Asp Asp He He 
1725 1730 1735 

acc tta tgc ate aat cat aag ctg agg gac tgg aca ecc ecc agg 5639 
Thr Leu Cys He Asn His Lys Leu Arg Asp Trp Thr Pro Pro Arg 
1740 1745 1750 

etc cct gtc aca tta gag geg ctg agt gaa gat ggt caa. ata tgt 5684 
Leu Pro Val Thr Leu Glu Ala Leu Ser Glu Asp Gly Gin He Cys 
1755 1760 1765 

gtg tat ttt ttc aaa aac ctt tta aga aaa tac cac gtt ecc teg 5729 
Val Tyr Phe Phe Lys Asn Leu Leu Arg Lys Tyr His Val Pro Ser 
1770 1775 1780 

tea tgg gaa. cag gee aga atg cag aeg cag egg gaa ctg cag ctg 5774 
Ser Trp Glu Gin Ala Arg Met Gin Thr Gin Arg Glu Leu Gin Leu 
1785 1790 1795 

agt cat gga cgt teg ggg atg agg tec ate cat cct cct aca age 5819 
Ser His Gly Arg Ser Gly Met Arg Ser lie His Pro Pro Thr Ser 
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1800 



1805 



1810 



act ttt cct act cca ttg ctt cat gta cac cag aaa ggg aag aaa 
Thr Phe Pro Thr Pro Leu Leu His Val His Gin Lys Gly Lys Lys 
1815 1820 1825 



5864 



aag gaa gag agt ggc cga gag ggg age etc agt aca gag gac etc 
Lys Glu Glu Ser Gly Arg Glu Gly Ser Leu Ser Thr Glu Asp Leu 
1830 1835 1840 



5909 



ctg egg ggg get tet gca gaa gag etc ctg gca cag agt ctg tec 
Leu Arg Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Ser Leu Ser 
1845 1850 1855 



5954 



age agt ctt ctg gaa gag aag gaa gag aac aag agg ttt gaa gat 
Ser Ser Leu Leu Glu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp 
1860 1865 1870 



5999 



caa ctt cag cag tgg tta teg caa gac tea cag gca ttc aca gag 
Gin Leu Gin Gin Trp Leu Ser Gin Asp Ser Gin Ala Phe Thr Glu 
1875 1880 1885 



6044 



tea act egg ctt cct etc tac etc cct cag acg eta gtg tec ttt 
Ser Thr Arg Leu Pro Leu Tyr Leu Pro Gin Thr Leu Val Ser Phe 
1890 1895 1900 



6089 



cct gat tet ate aaa act cag ace atg gtg aaa aca tct aca agt 
Pro Asp Ser He Lys Thr Gin Thr Met Val Lys Thr Ser Thr Ser 
1905 1910 1915 



6134 



cct cag aat tea gga aca gga aag cag ttg agg ttc tea gag gca 
Pro Gin Asn Ser Gly Thr Gly Lys Gin Leu Arg Phe Ser Glu Ala 
1920 1925 1930 



6179 



tec ggt tea tee ctg acg gaa aag ctg aag etc ctg gaa agg ctg 
Ser Gly Ser Ser Leu Thr Glu Lys Leu Lys Leu Leu Glu Arg Leu 



6224 
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1940 1945 



ate cag age tea agg geg gaa gaa gca gee tee gag etg eae etc 6269 
He GlD Ser Ser Arg Ala Glu Glu Ala Ala Ser Glu Leu His Leu 
1950 1955 I960 

tct gca ctg etg gag atg gtg gae atg tag etgtetgacg ggagaeggat 6319 
Ser Ala Leu Leu Glu Met Val Asp Met 
1965 1970 

etctaattea taatgetttg tctgtattca attgtgttat agatgctgtt ggaaatgtga 6379 
ctattaatta tgcaaataaa etttttgaat eattecaaaa aaaaaaccat 6429 



<210> 2 

<211> 1971 

<212> PRT 

<213> Mus musclus 

<400> 2 

Met His Pro Val Asn Pro Phe Gly Gly Ser Ser Pro Ser Ala Phe Ala 
15 10 15 



Val Ser Ser Ser Thr Thr Gly Thr Tyr Gin Thr Lys Ser Pro Phe Arg 
20 25 30 



Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn Ser Thr Pro Ser Lys Ser 
35 40 45 



Leu Ala Phe Ser Gin Val Pro Ser Phe Ala Thr Pro Ser Gly Gly Ser 
50 55 60 
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His Ser Ser Ser Leu Pro Ala Phe Gly Leu Thr Gin Thr Ser Ser Val 
65 70 75 80 



Gly Leu Phe Ser Ser Leu Glu Ser Thr Pro Ser Phe Ala Ala Thr Ser 
85 90 95 



Ser Ser Ser Val Pro Gly Asn Thr Ala Phe Ser Phe Lys Ser Thr Ser 
100 105 no 



Ser Val Gly Val Phe Pro Ser Gly Ala Thr Phe Gly Pro Glu Thr Gly 
115 120 125 



Glu Val Ala Gly Ser Gly Phe Arg Lys Thr Glu Phe Lys Phe Lys Pro 
130 135 140 



Leu Glu Asn Ala Val Phe Lys Pro lie Pro Gly Pro Glu Ser Glu Pro 
145 150 155 160 



Glu Lys Thr Gin Ser Gin lie Ser Ser Gly Phe Phe Thr Phe Ser His 
165 170 175 



Pro Val Gly Ser Gly Ser Gly Gly Leu Thr Pro Phe Ser Phe Pro Gin 
180 185 190 



Val Thr Asn Ser Ser Val Thr Ser Ser Ser Phe He Phe Ser Lys Pro 
195 200 205 
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Yal Thr Ser Asn Thr Pro Ala Phe Ala Ser Pro Leu Ser Asn Gin Asn 
210 215 220 



Val Glu Glu Glu Lys Arg Val Ser Thr Ser Ala Phe Gly Ser Ser Asn 
225 230 235 240 



Ser Ser Phe Ser Thr Phe Pro Thr Ala Ser Pro Gly Ser Leu Gly Glu 
245 250 255 



Pro Phe Pro Ala Asn Lys Pro Ser Leu Arg Gin Gly Cys Glu Glu Ala 
260 265 270 



He Ser Gin Val Glu Pro Leu Pro Thr Leu Met Lys Gly Leu Lys Arg 
275 280 285 



Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg His Cys His Glu Ala Ala 
290 295 300 



Glu Asp Pro Asp Pro Leu Ser Arg Gly Asp His Pro Pro Asp Lys Arg 
305 310 315 320 



Pro Val Arg Leu Asn Arg Pro Arg Gly Gly Thr Leu Phe Gly Arg Thr 
325 330 335 



He Gin Glu Val Phe Lys Ser Asn Lys Glu Ala Gly Arg Leu Gly Ser 
340 345 350 
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Lys Glu Ser Lys Glu Ser Gly Phe Ala Glu Pro Gly Glu Ser Asp His 
355 360 365 



Ala Ala Val Pro Gly Gly Ser Gin Ser Thr Met Val Pro Ser Arg Leu 
370 375 380 



Pro Ala Val Thr Lys Glu Glu Glu Glu Ser Arg Asp Glu Lys Glu Asp 
385 390 395 400 



Ser Leu Arg Gly Lys Ser Val Arg Gin Ser Lys Arg Arg Glu Glu Trp 
405 410 415 



He Tyr Ser Leu Gly Gly Val Ser Ser Leu Glu Leu Thr Ala lie Gin 
420 425 430 



Cys Lys Asn He Pro Asp Tyr Leu Asn Asp Arg Ala He Leu Glu Lys 
435 440 445 



His Phe Ser Lys He Ala Lys Val Gin Arg Val Phe Thr Arg Arg Ser 
450 455 460 



Lys Lys Leu Ala Val He His Phe Phe Asp His Ala Ser Ala Ala Leu 
465 470 475 480 



Ala Arg Lys Lys Gly Lys Gly Leu His Lys Asp Val Val He Phe Trp 
485 490 495 
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His Lys Lys Lys He Ser Pro Ser Lys Lys Leu Phe Pro Leu Lys Glu 
500 505 510 



Lys Leu Gly Glu Ser Glu Ala Ser Gin Gly He Glu Asp Ser Pro Phe 
515 520 525 



Gin His Ser Pro Leu Ser Lys Pro He Val Arg Pro Ala Ala Gly Ser 
530 535 540 



Leu Leu Ser Lys Ser Ser Pro Val Lys Lys Pro Ser Leu Leu Lys Met 
545 550 555 560 



His Gin Phe Glu Ala Asp Pro Phe Asp Ser Gly Ser Glu Gly Ser Glu 
565 570 575 



Gly Leu Gly Ser Cys Val Ser Ser Leu Ser Thr Leu He Gly Thr Val 
580 585 590 



Ala Asp Thr Ser Glu Glu Lys Tyr Arg Leu Leu Asp Gin Arg Asp Arg 
595 600 605 



He Met Arg Gin Ala Arg Val Lys Arg Thr Asp Leu Asp Lys Ala Arg 
610 615 620 



Ala Phe Val Gly Thr Cys Pro Asp Met Cys Pro Glu Lys Glu Arg Tyr 
625 630 635 640 
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Leu Arg Glu Thr Arg Ser Gin Leu Ser Val Phe Glu Val Val Pro Gly 
645 650 655 



Thr Asp Gin Val Asp His Ala Ala Ala Val Lys Glu Tyr Ser Arg Ser 
660 665 670 



Ser Ala Asp Gin Glu Glu Pro Leu Pro His Glu Leu Arg Pro Ser Ala 
675 680 685 



Val Leu Ser Arg Thr Met Asp Tyr Leu Val Thr Gin lie Met Asp Gin 
690 695 700 



Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp Phe Val Trp Asn Arg Thr 
705 710 715 720 



Arg Gly He Arg Lys Asp He Thr Gin Gin His Leu Cys Asp Pro Leu 
725 730 735 



Thr Val Ser Leu He Glu Lys Cys Thr Arg Phe His He His Cys Ala 
740 745 750 



His Phe Met Cys Glu Glu Pro Met Ser Ser Phe Asp Ala Lys He Asn 
755 760 765 



Asn Glu Asn Met Thr Lys Cys Leu Gin Ser Leu Lys Glu Met Tyr Gin 
770 775 780 
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Asp Leu Arg Asn Lys Gly Val Phe Cys Ala Ser Glu Ala Glu Phe Gin 
785 790 795 800 



Gly Tyr Asn Val Leu Leu Asn Leu Asn Lys Gly Asp lie Leu Arg Glu 
805 810 815 



Val Gin Gin Phe His Pro Asp Val Arg Asn Ser Pro Glu Val Asn Phe 
820 825 830 



Ala Val Gin Ala Phe Ala Ala Leu Asn Ser Asn Asn Phe Val Arg Phe 
835 840 845 



Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu Asn Ala Cys Leu Leu His 
850 855 860 



Cys Tyr Phe Asn Gin He Arg Lys Asp Ala Leu Arg Ala Leu Asn Val 
865 870 875 880 



Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr Val Phe Pro Leu Asp Gly 
885 890 895 



Val Val Arg Met Leu Leu Phe Arg Asp Ser Glu Glu Ala Thr Asn Phe 
900 905 910 



Leu Asn Tyr His Gly Leu Thr Val Ala Asp Gly Cys Val Glu Leu Asn 
915 920 925 
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Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu Cys Lys Ala Arg Lys Ser 
930 935 940 



Val Phe He Gly Arg Lys Leu Thr Val Ser Val Gly Glu Val Val Asn 
945 950 955 960 



Gly Gly Pro Leu Pro Pro Val Pro Arg His Thr Pro Val Cys Ser Phe 
965 970 975 



Asn Ser Gin Asn Lys Tyr Val Gly Glu Ser Leu Ala Thr Glu Leu Pro 
980 985 990 



He Ser Thr Gin Arg Ala Gly Gly Asp Pro Ala Gly Gly Gly Arg Gly 
995 1000 1005 



Glu Asp Cys Glu Ala Glu Val Asp Leu Pro Thr Leu Ala Val Leu 
1010 1015 1020 



Pro Gin Pro Pro Pro Ala Ser Ser Ala Thr Pro Ala Leu His Val 
1025 1030 1035 



Gin Pro Leu Ala Pro Ala Ala Ala Pro Ser Leu Leu Gin Ala Ser 
1040 1045 1050 



Thr Gin Pro Glu Val Leu Leu Pro Lys Pro Ala Pro Val Tyr Ser 
1055 1060 1065 
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Asp Ser Asp Leu Val Gin Val Val Asp Glu Leu lie Gin Glu Ala 
1070 1075 1080 



Leu Gin Val Asp Cys Glu Glu Val Ser Ser Ala Gly Ala Ala Tyr 
1085 1090 1095 



Val Ala Ala Ala Leu Gly Val Ser Asn Ala Ala Val Glu Asp Leu 
1100 1105 1110 



He Thr Ala Ala Thr Thr Gly lie Leu Arg His Val Ala Ala Glu 
1115 1120 1125 



Glu Val Ser Met Glu Arg Gin Arg Leu Glu Glu Glu Lys Gin Arg 
1130 1135 1140 



Ala Glu Glu Glu Arg Leu Lys Gin Glu Arg Glu Leu Met Leu Thr 
1145 1150 1155 



Gin Leu Ser Glu Gly Leu Ala Ala Glu Leu Thr Glu Leu Thr Val 
1160 1165 1170 



Thr Glu Cys Val Trp Glu Thr Cys Ser Gin Glu Leu Gin Ser Ala 
1175 1180 1185 



Val Lys lie Asp Gin Lys Val Arg Val Ala Arg Cys Cys Glu Ala 
1190 1195 1200 
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Yal Cys Ala His Leu Val Asp Leu Phe Leu Ala Glu Glu He Phe 
1205 1210 1215 



Gin Thr Ala Lys Glu Thr Leu Gin Glu Leu Gin Cys Phe Cys Lys 
1220 1225 1230 



Tyr Leu Gin Arg Trp Arg Glu Ala Val Ala Ala Arg Lys Lys Phe 
1235 1240 1245 



Arg Arg Gin Met Arg Ala Phe Pro Ala Ala Pro Cys Cys Val Asp 
1250 1255 1260 



Val Asn Asp Arg Leu Gin Ala Leu Val Pro Ser Ala Glu Cys Pro 
1265 1270 1275 



lie Thr Glu Glu Asn Leu Ala Lys Gly Leu Leu Asp Leu Gly His 
1280 1285 1290 



Ala Gly Lys Val Gly Val Ser Cys Thr Arg Leu Arg Arg Leu Arg 
1295 1300 1305 



Asn Lys Thr Ala His Gin lie Lys Val Gin His Phe His Gin Gin 
1310 1315 1320 



Leu Leu Arg Asn Ala Ala Trp Ala Pro Leu Asp Leu Pro Ser He 
1325 1330 1335 
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Val Ser Glu His Leu Pro Met Lys Gin Lys Arg Arg Phe Trp Lys 
1340 1345 1350 



Leu Val Leu Val Leu Pro Asp Val Glu Glu Gin Thr Pro Glu Ser 
1355 1360 1365 



Pro Gly Arg lie Leu Glu Asn Trp Leu Lys Val Lys Phe Thr Gly 
1370 1375 1380 



Asp Asp Ser Met Val Gly Asp He Gly Asp Asn Ala Gly Asp He 
1385 1390 1395 



Gin Thr Leu Ser Val Phe Asn Thr Leu Ser Ser Lys Gly Asp Gin 
1400 1405 1410 



Thr Val Ser Val Asn Val Cys He Lys Val Ala His Gly Thr Leu 
1415 1420 1425 



Ser Asp Ser Ala Leu Asp Ala Val Glu Thr Gin Lys Asp Leu Leu 
1430 1435 1440 



Gly Thr Ser Gly Leu Met Leu Leu Leu Pro Pro Lys Val Lys Ser 
1445 1450 1455 



Glu Glu Val Ala Glu Glu Glu Leu Ser Trp Leu Ser Ala Leu Leu 
1460 1465 1470 
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Gin Leu Lys Gin Leu Leu Gin Ala Lys Pro Phe Gin Pro Ala Leu 
1475 1480 1485 



Pro Leu Val Val Leu Val Pro Ser Ser Arg Gly Asp Ser Ala Gly 
1490 1495 1500 



Arg Ala Val Glu Asp- Gly Leu Met Leu Gin Asp Leu Val Ser Ala 
1505 1510 1515 



Lys Leu lie Ser Asp Tyr He Val Val Glu lie Pro Asp Ser Val 
1520 1525 1530 



Asn Asp Leu Gin Gly Thr Val Lys Val Ser Gly Ala Val Gin Trp 
1535 1540 1545 



Leu lie Ser Gly Cys Pro Gin Ala Leu Asp Leu Cys Cys Gin Thr 
1550 1555 1560 



Leu Val Gin Tyr Val Glu Asp Gly He Ser Arg Glu Phe Ser Arg 
1565 1570 1575 



Arg Phe Phe His Asp Arg Arg Glu Arg Arg Leu Ala Ser Leu Pro 
1580 1585 1590 



Ser Gin Glu Pro Ser Thr He lie Glu Leu Phe Asn Ser Val Leu 
1595 1600 1605 
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Gin Phe Leu Ala Ser Val Yal Ser Ser Glu Gin Leu Cys Asp He 
1610 1615 1620 



Ser Trp Pro Val Met Glu Phe Ala Glu Val Gly Gly Ser Gin Leu 
1625 1630 1635 



Leu Pro His Leu His Trp Asn Ser Pro Glu His Leu Ala Trp Leu 
1640 1645 1650 



Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin Met Asp Leu Pro 
1655 1660 1665 



Pro Pro Gly Ala Pro Trp Leu Pro Val Cys Ser Met Val He Gin 
1670 1675 1680 



Tyr Thr Ser Gin He Pro Ser Ser Ser Gin Thr Gin Pro Val Leu 
1685 1690 1695 



Gin Ser Gin Ala Glu Asn Leu Leu Cys Arg Thr Tyr Gin Lys Trp 
1700 1705 1710 



Lys Asn Lys Ser Leu Ser Pro Gly Gin Glu Leu Gly Pro Ser Val 
1715 1720 1725 



Ala Glu He Pro Trp Asp Asp He He Thr Leu Cys He Asn His 
1730 1735 1740 
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Lys Leu Arg Asp Trp Thr Pro Pro Arg Leu Pro Val Thr Leu Glu 
1745 1750 1755 



Ala Leu Ser Glu Asp Gly Gin He Cys Val Tyr Phe Phe Lys Asn 
1760 1765 1770 



Leu Leu Arg Lys Tyr His Val Pro Ser Ser Trp Glu Gin Ala Arg 
1775 1780 1785 



Met Gin Thr Gin Arg Glu Leu Gin Leu Ser His Gly Arg Ser Gly 
1790 1795 1800 



Met Arg Ser He His Pro Pro Thr Ser Thr Phe Pro Thr Pro Leu 
1805 1810 1815 



Leu His Val His Gin Lys Gly Lys Lys Lys Glu Glu Ser Gly Arg 
1820 1825 1830 



Glu Gly Ser Leu Ser Thr Glu Asp Leu Leu Arg Gly Ala Ser Ala 
1835 1840 1845 



Glu Glu Leu Leu Ala Gin Ser Leu Ser Ser Ser Leu Leu Glu Glu 
1850 1855 1860 



Lys Glu Glu Asn Lys Arg Phe Glu Asp Gin Leu Gin Gin Trp Leu 
1865 1870 1875 
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Ser Gin Asp Ser Gin Ala Phe Thr Glu Ser Thr Arg Leu Pro Leu 
1880 1885 1890 



Tyr Leu Pro Gin Thr Leu Val Ser Phe Pro Asp Ser He Lys Thr 
1895 1900 1905 



Gin Thr Met Val Lys Thr Ser Thr Ser Pro Gin Asn Ser Gly Thr 
1910 1915 1920 



Gly Lys Gin Leu Arg Phe Ser Glu Ala Ser Gly Ser Ser Leu Thr 
1925 1930 1935 



Glu Lys Leu Lys Leu Leu Glu Arg Leu He Gin Ser Ser Arg Ala 
1940 1945 1950 



Glu Glu Ala Ala Ser Giu Leu His Leu Ser Ala Leu Leu Glu Met 
1955 I960 . 1965 



Val Asp Met 
1970 



<210> 3 

<211> 6114 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> CDS 

<222> (38).. (5977) 

<400> 3 

gtaatactta attaccttct aataattgga gcagaag atg aac cca act aat cct 55 

Met Asn Pro Thr Asn Pro 
1 5 

ttc agt ggg cag cag cct agt get ttt teg gcg tct tct agt aat gta 103 
Phe Ser Gly Gin Gin Pro Ser Ala Phe Ser Ala Ser Ser Ser Asn Val 
10 15 20 

gga aca ctt cca tct aag ccg cca ttt cga ttt ggt caa cct tct ctt 151 
Gly Thr Leu Pro Ser Lys Pro Pro Phe Arg Phe Gly Gin Pro Ser Leu 
25 30 35 

ttt gga caa aac agt acc tta tct ggg aag age teg gga ttt tea cag 199 
Phe Gly Gin Asn Ser Thr Leu Ser Gly Lys Ser Ser Gly Phe Ser Gin 
40 45 50 

gta tec age ttt cca gcg tct tct gga gta agt eat tec tct tea gtg 247 
Val Ser Ser Phe Pro Ala Ser Ser Gly Val Ser His Ser Ser Ser Val 
55 60 65 70 

caa aca tta ggg ttc acc caa ace tea agt gtt gga cec ttt tct gga 295 
Gin Thr Leu Gly Phe Thr Gin Thr Ser Ser Val Gly Pro Phe Ser Gly 
75 80 85 

ctt gag cac act tec acc ttt gtg get acc tct ggg cct tea agt tea 343 
Leu Glu His Thr Ser Thr Phe Val Ala Thr Ser Gly Pro Ser Ser Ser 
90 95 100 

tct gtg ctg gga aac aca gga ttt agt ttt aaa tea cec ace agt gtt 391 
Ser Val Leu Gly Asn Thr Gly Phe Ser Phe Lys Ser Pro Thr Ser Val 
105 110 115 
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ggg get ttc cca age act tet get ttt gga caa gaa get gga gaa ata 
Gly Ala Phe Pro Ser Thr Ser Ala Phe Gly Gin Glu Ala Gly Glu He 
120 125 130 



439 



gtg aac tet ggt ttt ggg aaa aea gaa ttc age ttt aaa cct ctg gaa 487 

Val Asn Ser Gly Phe Gly Lys Thr Glu Phe Ser Phe Lys Pro Leu Glu 
135 140 145 150 

aat gea gtg ttc aaa cca ata ctg ggg get gaa tet gag eca gag aaa 535 

Asn Ala Yal Phe Lys Pro He Leu Gly Ala Glu Ser Glu Pro Glu Lys 
155 160 165 



acc cag age caa att get- tet ggg ttt ttt aca ttt tec eac cca att 583 

Thr Gin Ser Gin lie Ala Ser Gly Phe Phe Thr Phe Ser His Pro He 
170 175 180 

agt agt gea cct gga ggc ctg gee cct ttc tet ttt cct caa gta aca 631 

Ser Ser Ala Pro Gly Gly Leu Ala Pro Phe Ser Phe Pro Gin Val Thr 
185 190 195 



agt agt tea get ace act tea aat ttt acc ttt tea aaa cct gtt agt 
Ser Ser Ser Ala Thr Thr Ser Asn Phe Thr Phe Ser Lys Pro Val Ser 
200 205 210 



679 



agt aat aat tea tta tet gee ttt acc cct get ttg tea aac caa aat 727 
Ser Asn Asn Ser Leu Ser Ala Phe Thr Pro Ala Leu Ser Asn Gin Asn 
215 220 225 230 

gta gag gaa gag aag aga gga cct aag tea ata ttt gga agt tet aat 775 
Val Glu Glu Glu Lys Arg Gly Pro Lys Ser He Phe Gly Ser Ser Asn 
235 240 245 

aat age ttc agt age ttc cct gta tea tet geg gtt ttg ggc gaa cct 823 
Asn Ser Phe Ser Ser Phe Pro Val Ser Ser Ala Val Leu Gly Glu Pro 
250 255 260 
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ttc cag get age aaa gea ggt gtc agg eag ggg tgt gaa gaa get gtt 871 
Phe Gin Ala Ser Lys Ala Gly Val Arg Gin Gly Cys Glu Glu Ala Val 
265 270 275 

tec eag gtg gaa eea ctt cee age eta atg aaa gga ctg aaa agg aag 919 
Ser Gin Val Glu Pro Leu Pro Ser Leu Met Lys Gly Leu Lys Arg Lys 
280 285 290 

gag gae eag gat ege tec cea agg aga eat ggc cac gagxea gea gaa 967 
Glu Asp Gin Asp Arg Ser Pro Arg Arg His Gly His Glu Pro Ala Glu 
295 300 305 310 

gat teg gat eet ctg tee egg gge gat eat ect cea gae aaa ega cet 1015 
Asp Ser Asp Pro Leu Ser Arg Gly Asp His Pro Pro Asp Lys Arg Pro 
315 320 325 

gte cgc ctg aat ega ccc egg gga ggt act tta ttt ggt egg aeg ata 1063 
Val Arg Leu Asn Arg Pro Arg Gly Gly Thr Leu Phe Gly Arg Thr lie 
330 335 340 

eag gat gtt ttc aaa age aat aag gaa gta ggt egt ctg ggc aae aag 1111 
Gin Asp Val Phe Lys Ser Asn Lys Glu Val Gly Arg Leu Gly Asn Lys 
345 350 355 

gag gee aaa aag gaa act gge ttt gtt gag tct gea gaa agt gae cac 1159 
Glu Ala Lys Lys Glu Thr Gly Phe Val Glu Ser Ala Glu Ser Asp His 
360 365 370 

atg get ate cea gga ggg aat cag tct gtc ctg gea cet tec egg att 1207 
Met Ala He Pro Gly Gly Asn Gin Ser Val Leu Ala Pro Ser Arg He 
375 380 385 390 

cea ggt gtg aat aaa gag gaa gaa act gaa agt aga gag aag aaa gaa 1255 
Pro Gly Val Asn Lys Glu Glu Glu Thr Glu Ser Arg Glu Lys Lys Glu 
395 400 405 
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gat tct eta aga gga act ccg gcg cgt cag agt aac age age gag age 1303 
Asp Ser Leu Arg Gly Thr Pro Ala Arg Gin Ser Asn Arg Ser Glu Ser 
410 415 420 

aca gac agt ctt ggg ggc ttg tct ccc tct gaa gtc aca gee ate cag 1351 
Thr Asp Ser Leu Gly Gly Leu Ser Pro Ser Glu Val Thr Ala He Gin 
425 430 435 

tgc aag aac ate cet gac tac etc aac gac agg ace att etg gag aac 1399 
Cys Lys Asn He Pro Asp Tyr Leu Asn Asp Arg Thr He Leu Glu Asn 
440 445 450 

cat ttt ggc aaa att get aaa gtg eag cgc ate ttt ace agg egc age 1447 
His Phe Gly Lys He Ala Lys Val Gin Arg He Phe Thr Arg Arg Ser 
455 460 465 470 

aaa aag ctt gea gtg gta cat ttc ttt gat cat gea tct gea gee etg 1495 
Lys Lys Leu Ala Val Val His Phe Phe Asp His Ala Ser Ala Ala Leu 
475 480 485 

get aga aag aag ggg aaa agt ttg cat aaa gac atg get ate ttt tgg 1543 
Ala Arg Lys Lys Gly Lys Ser Leu His Lys Asp Met Ala He Phe Trp 
490 495 500 

eac agg aag aaa ata age ccc aat aag aaa ccc ttt tec etg aag gag 1591 
His Arg Lys Lys He Ser Pro Asn Lys Lys Pro Phe Ser Leu Lys Glu 
505 510 515 

aag aaa eca ggt gac ggt gaa gtc age ccg age aca gag gat gea ccc 1639 
Lys Lys Pro Gly Asp Gly Glu Val Ser Pro Ser Thr Glu Asp Ala Pro 
520 525 530 

ttt eag eac tct cet ctt ggc aag gee gea ggg agg act ggt get age 1687 
Phe Gin His Ser Pro Leu Gly Lys Ala Ala Gly Arg Thr Gly Ala Ser 
535 540 545 550 
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age etc ctg aat aaa age tet cca gtg aag aag cca agt ctt eta aag 1735 
Ser Leu Leu Asn Lys Ser Ser Pro Val Lys Lys Pro Ser Leu Leu Lys 
555 560 565 

gee eae caa ttc gag gga gae tet ttt gae tea gee tee gag gge tec 1783 
Ala His Gin Phe Glu Gly Asp Ser Phe Asp Ser Ala Ser Glu Gly Ser 
570 575 580 

gag gge etc ggg cca tgt gtg etc tec etc agt ace ctg ata gge act 1831 
Glu Gly Leu Gly Pro Cys Val Leu Ser Leu Ser Thr Leu He Gly Thr 
585 590 595 

gtg. get gag aca tec aag gag aag tac egc ctg ctt gae eag aga gae 1879 
Val Ala Glu Thr Ser Lys Glu Lys Tyr Arg Leu Leu Asp Gin Arg Asp 
600 605 610 

agg ate atg egg caa get egg gtg aag aga ace gat etg gae aaa geg 1927 
Arg He Met Arg Gin Ala Arg Val Lys Arg Thr Asp Leu Asp Lys Ala 
615 620 625 630 

agg act ttt gtt gge ace tge ctg gat atg tgt ect gag aag gag agg 1975 
Arg Thr Phe Val Gly Thr Cys Leu Asp Met Cys Pro Glu Lys Glu Arg 
635 640 645 

tac atg egg gag ace cgt age eag etg age gtg ttc gaa gtg gtc cca 2023 
Tyr Met Arg Glu Thr Arg Ser Gin Leu Ser Val Phe Glu Val Val Pro 
650 655 660 

ggg act gae eag gtg gae eae gea gea get gtg aaa gag tac agt egg 2071 
Gly Thr Asp Gin Val Asp His Ala Ala Ala Val Lys Glu Tyr Ser Arg 
665 670 675 

tee teg gcg gat eag gag gag ecc ctg ecc eae gag ctg egg cec ttg ' 2119 
Ser Ser Ala Asp Gin Glu Glu Pro Leu Pro His Glu Leu Arg Pro Leu 
680 685 690 
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cca gtg etc age agg aec atg gac tac ctg gtg ace cag ate atg gac 2167 
Pro Yal Leu Ser Arg Thr Met Asp Tyr Leu Val Thr Gin He Met Asp 
695 700 705 710 

cag aag gag gge age ctg egg gat tgg tat gac tte gtg tgg aac cgc 2215 
Gin Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp Phe Val Trp Asn Arg 
715 720 725 

aeg egt ggc ata egg aag gat ate aeg cag eag eac etc tgt gac cec 2263 
Thr Arg Gly lie Arg Lys Asp He Thr Gin Gin His Leu Cys Asp Pro 
730 735 740 

ctg aeg gtg tee ctg att gag aag tge aec egg ttt eac ate eac tgt 2311 
Leu Thr Val Ser Leu He Glu Lys Cys Thr Arg Phe His He His Cys 
745 750 755 

gee eac tte atg tgt gag gag ecc atg tec tec ttt gat gee aag ate 2359 
Ala His Phe Met Cys Glu Glu Pro Met Ser Ser Phe Asp Ala Lys He 
760 765 770 

aat aat gag aac atg aec aag tge ctg cag age ctg aag gag atg tac 2407 
Asn Asn Glu Asn Met Thr Lys Cys Leu Gin Ser Leu Lys Glu Met Tyr 
775 780 785 790 

eag gac ctg aga aac aag ggt gte tte tgt gee age gaa geg gag tte 2455 
Gin Asp Leu Arg Asn Lys Gly Val Phe Cys Ala Ser Glu Ala Glu Phe 
795 800 805 

cag gge tac aat gtt ctg etc agt etc aac aag gga gac ate eta aga 2503 
Gin Gly Tyr Asn Val Leu Leu Ser Leu Asn Lys Gly Asp He Leu Arg 
810 815 820 

gaa gta caa cag tte eat ect get gtt aga aac tea tct gag gtg aaa 2551 
Glu Yal Gin Gin Phe His Pro Ala Val Arg Asn Ser Ser Glu Val Lys 
825 830 835 
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ttt get gtt cag get ttt get gea ttg aac agt aat aat ttt gtg aga 2599 
Phe Ala Val Gin Ala Phe Ala Ala Leu Asn Ser Asn Asn Phe Yal Arg 
840 845 850 

ttt ttc aaa ctg gte eag tea get tet tac etg aae get tgt ctt tta 2647 
Phe Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu Asn Ala Cys Leu Leu 
855 860 865 870 

eac tgt tac ttc agt cag ate cgc aag gat get etc egg geg etc aac 2695 
His Cys Tyr Phe Ser Gin He Arg Lys Asp Ala Leu Arg Ala Leu Asn 
875 880 885 

ttt geg tac acg gtg age aea cag cga tet ace ate ttt ccc etg gat 2743 
Phe Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr lie Phe Pro Leu Asp 
890 895 900 

ggt gtg gtg cgc atg ctg ctg ttc aga gac tgt gaa gag gee ace gac 2791 • 
Gly Val Val Arg Met Leu Leu Phe Arg Asp Cys Glu Glu Ala Thr Asp 
905 910 915 

ttc etc ace tgc eac gge etc acc gtt tec gac ggc tgt gtg gag ctg 2839 
Phe Leu Thr Cys His Gly Leu Thr Val Ser Asp Gly Cys Val Glu Leu 
920 925 930 

aae egg tet gea ttc ctg gaa cea gag gga tta tec aag. ace agg aag 2887 
Asn Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu Ser Lys Thr Arg Lys 
935 940 945 950 

teg gtg ttt att act agg aag ctg acg gtg tea gte ggg gaa att gtg 2935 
Ser Val Phe He Thr Arg Lys Leu Thr Val Ser Val Gly Glu He Val 
955 960 965 

aac gga ggg cea ttg ccc cec gte cet cgt eac ace cet gtg tgc age 2983 
Asn Gly Gly Pro Leu Pro Pro Val Pro Arg His Thr Pro Val Cys Ser 
970 975 980 
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ttc aac tec cag aac aag tac ate ggg gag age etg gee geg gag ctg 3031 
Phe Asn Ser Gin Asn Lys Tyr He Gly Glu Ser Leu Ala Ala Glu Leu 
985 990 995 

ece gte age ace cag aga cce ggc tec gac aea gtg ggc gga ggg 3076 
Pro Val Ser Thr Gin Arg Pro Gly Ser Asp Thr Val Gly Gly Gly 
1000 1005 1010 

aga gga gag gag tgt ggt gta gag eeg gat gca cce etg tee agt 3121 
Arg Gly Glu Glu Cys Gly Val Glu Pro Asp Ala Pro Leu Ser Ser 
1015 1020 1025 

etc cea cag tct eta cca gee ect geg cce tea cca gtg cct ctg 3166 
Leu Pro Gin Ser Leu Pro Ala Pro Ala Pro Ser Pro Val Pro Leu 
1030 1035 .1040 

cct cct gtc ctg gca etg ace ccg tct gtg geg cce age etc ttc 3211 
Pro Pro Val Leu Ala Leu Thr Pro Ser Val Ala Pro Ser Leu Phe 
1045 1050 1055 

cag ctg tct gtg cag ect gaa cca ccg ect cea gag cce gtg cce 3256 
Gin Leu Ser Val Gin Pro Glu Pro Pro Pro Pro Glu Pro Val Pro 
1060 1065 1070 

atg tac tct gae gag gac ctg geg cag gtg gtg gac gag etc ate 3301 
Met Tyr Ser Asp Glu Asp Leu Ala Gin Val Val Asp Glu Leu He 
1075 1080 1085 

cag gag gee ctg cag agg gac tgt gag gaa gtt ggc tct geg ggt 3346 
Gin Glu Ala Leu Gin Arg Asp Cys Glu Glu Val Gly Ser Ala Gly 
1090 1095 1100 

get gee tac gca get gcc gee ctg ggt gtt tct aat get get atg 3391 
Ala Ala Tyr Ala Ala Ala Ala Leu Gly Val Ser Asn Ala Ala Met 
1105 1110 1115 
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gag gat ttg tta aca get gca acc acg ggc att ttg agg cac att 3436 
Glu Asp Leu Leu Thr Ala Ala Thr Thr Gly He Leu Arg His lie 
1120 1125 1130 

gca get gaa gaa gtg tct aag gaa aga gag cga agg gag cag gag 3481 
Ala Ala Glu Glu Val Ser Lys Glu Arg Glu Arg Arg Glu Gin Glu 
1135 1140 1145 

agg cag egg get gaa gag gaa agg ttg aaa caa gag aga gag ctg 3526 
Arg Gin Arg Ala Glu Glu Glu Arg Leu Lys Gin Glu Arg Glu Leu 
1150 1155 1160 

gtg tta agt gag ctg age cag ggc ctg gee gtg gag ctg atg gaa 3571 
Val Leu Ser Glu Leu Ser Gin Gly Leu Ala Val Glu Leu Met Glu 
1165 1170 1175 

ege gtg atg atg gag ttt gtg agg gaa acc tgc tec cag gag ttg 3616 
Arg Val Met Met Glu Phe Val Arg Glu Thr Cys Ser Gin Glu Leu 
1180 1185 1190 

aag aat gca gta gag aca gac cag agg gtc egt gtg gee cgt tgc 3661 
Lys Asn Ala Val Glu Thr Asp Gin Arg Val Arg Val Ala Arg Cys 
1195 1200 1205 

tgt gag gat gtc tgt gee cac tta gtg gac ttg ttt etc gtg gag 3706 
Cys Glu Asp Val Cys Ala His Leu Val Asp Leu Phe Leu Val Glu 
1210 1215 1220 

gaa ate ttc cag act gca aag gag acc etc cag gag ett cag tgc 3751 
Glu He Phe Gin Thr Ala Lys Glu Thr Leu Gin Glu Leu Gin Cys 
1225 1230 1235 

ttc tgc aag tat eta cag egg tgg agg gaa get gtc aca gee ege 3796 
Phe Cys Lys Tyr Leu Gin Arg Trp Arg Glu Ala Val Thr Ala Arg 
1240 1245 1250 
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aag aaa ctg agg cgc caa atg egg get tte cct get geg cce tgc 3841 
Lys Lys Leu Arg Arg Gin Met Arg Ala Phe Pro Ala Ala Pro Cys 
1255 1260 1265 

tgc gtg gac gtg ago gac egg etg agg geg etg gcg eec age gca 3886 
Cys Val Asp Val Ser Asp Arg Leu Arg Ala Leu Ala Pro Ser Ala 
1270 1275 1280 

gag tgc ecc att get gaa gag aac ctg gee agg ggc etc ctg gac 3931 
Glu Cys Pro He Ala Glu Glu Asn.Leu Ala Arg Gly Leu Leu Asp 
1285 1290 1295 

ctg ggc cat gca ggg aga ttg ggc ate tet tgc ace agg tta agg 3976 
Leu Gly His Ala Gly Arg Leu Gly He Ser Cys Thr Arg Leu Arg 
1300 1305 1310 

egg etc aga aac aag aca get eac cag atg aag gtt cag cae tte 4021 
Arg Leu Arg Asn Lys Thr Ala His Gin Met Lys Val Gin His Phe 
1315 1320 1325 

tac cag cag ctg ctg agt gat gtg gca tgg gcg tct ctg gae etg 4066 
Tyr Gin Gin Leu Leu Ser Asp Val Ala Trp Ala Ser Leu Asp Leu 
1330 1335 1340 

cca tec etc gtg get gag eac etc cct ggg agg cag gag eat gtg 4111 
Pro Ser Leu Val Ala Glu His Leu Pro Gly Arg Gin Glu His Val 
1345 1350 1355 

ttt tgg aag ctg gtg ctg gtg ttg ceg gat gta gag gag cag tec 4156 
Phe Trp Lys Leu Val Leu Val Leu Pro Asp Val Glu Glu Gin Ser 
1360 1365 1370 

cca gag agt tgt ggc aga att eta gca aat tgg tta aaa gtc aag 4201 
Pro Glu Ser Cys Gly Arg He Leu Ala Asn Trp Leu Lys Val Lys 
1375 1380 1385 
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ttc atg gga gat gaa ggc tea gtg gat gac aca tec age gat get 4246 

Phe Met Giy Asp Glu Gly Ser Val Asp Asp Thr Ser Ser Asp Ala 
1390 1395 1400 

ggt ggg att eag acg ctt teg ett ttc aae tea ctt age age aaa 4291 

Gly Gly lie Gin Thr Leu Ser Leu Phe Asn Ser Leu Ser Ser Lys 
1405 1410 1415 

ggg gat eag atg att tet gtt aac gtg tgt ata aag gtg gee eat 4336 

Gly Asp Gin Met He Ser Val Asn Val Cys lie Lys Val Ala His 
1420 1425 1430 

ggc gee etc agt gat ggt gee att gat get gtg gag aca eag aag 4381 

Gly Ala Leu Ser Asp Gly Ala He Asp Ala Val Glu Thr Gin Lys 
1435 1440 1445 

gac etc ctg gga gee agt ggg etc atg etg ctg ctt ccc ecc aaa 4426 

Asp Leu Leu Gly Ala Ser Gly Leu Met Leu Leu Leu Pro Pro Lys 
1450 1455 1460 

atg aag agt gag gac atg gca gag gag gac gtg tac tgg ctg teg 4471 

Met Lys Ser Glu Asp Met Ala Glu Glu Asp Val Tyr Trp Leu Ser 
1465 1470 1475 

gee ttg ctg eag etc aag eag etc ctg cag get aag ccc ttc eag 4516 

Ala Leu Leu Gin Leu Lys Gin Leu Leu Gin Ala Lys Pro Phe Gin 
1480 1485 1490 

cct gcg ctt cct ctg gtg gtt ctt gtg ect age cea gga ggg gac 4561 

Pro Ala Leu Pro Leu Val Val Leu Val Pro Ser Pro Gly Gly Asp 
1495 1500 1505 

gee gtt gag aag gaa gta gaa gat ggt etg atg eta cag gac ttg 46a6 

Ala Val Glu Lys Glu Val Glu Asp Gly Leu Met Leu Gin Asp Leu 
1510 1515 1520 
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gtt tea get aag etg att tea gat tac aet gtt aec gag ate cet 4651 

Val Ser Ala Lys Leu He Ser Asp Tyr Thr Yal Thr Glu He Pro 
1525 1530 1535 

gat aee att aat gat eta caa ggt tea act aag gtt ttg eaa gca 4696 

Asp Thr He Asn Asp Leu Gin Gly Ser Thr Lys Val Leu Gin Ala 
1540 1545 1550 

gtg cag tgg ctg gtt tec eae tge ecc eat tec ctt gac ete tgc 4741 

Val Gin Trp Leu Val Ser His Cys Pro His Ser Leu Asp Leu Cys 
1555 1560 1565 

tgc cag aet etc att cag tac gtc gaa gac ggg att ggc eat gag 4786 

Cys Gin Thr Leu He Gin Tyr Val Glu Asp Gly He Gly His Glu 
1570 1575 1580 

ttt agt ggc cge ttt ttc eat gac aga aga gag agg egt etg ggc 4831 

Phe Ser Gly Arg Phe Phe His Asp Arg Arg Glu Arg Arg Leu Gly 
1585 1590 1595 

ggt ctt get tet cag gag ect ggc gee ate att gag etg ttt aac 4876 

Gly Leu Ala Ser Gin Glu Pro Gly Ala He He Glu Leu Phe Asn 
1600 1605 1610 

agt gtg ctg cag ttc ctg get tet gtg gtg tec tet gaa cag ctg 4921 

Ser Val Leu Gin Phe Leu Ala Ser Val Val Ser Ser Glu Gin Leu 
1615 1620 1625 

tgt gac ctg tec tgg ect gtc act gag ttt get gag gca ggg ggc 4966 

Cys Asp Leu Ser Trp Pro Val Thr Glu Phe Ala Glu Ala Gly Gly 
1630 1635 1640 

age egg ctg ctt ect eae etg eae tgg aat gee cea gag cac etg 5011 

Ser Arg Leu Leu Pro His Leu His Trp Asn Ala Pro Glu His Leu 
1645 1650 1655 
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gcc tgg ctg aag cag get gtg etc ggg tte eag ett ccg cag atg 5056 

Ala Tip Leu Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin Met 
1660 1665 1670 

gac ctt oca ccc ctg ggg gcc ccc tgg etc ccc gtg tgc tec atg 5101 

Asp Leu Pro Pro Leu Gly Ala Pro Trp Leu Pro Val Cys Ser Met 
1675 1680 1685 

gtt gtc cag tac gcc tec cag ate ccc age tea cgc cag aca cag 5146 

Val Val Gin Tyr Ala Ser Gin He Pro Ser Ser Arg Gin Thr Gin 
1690 1695 1700 

cct gtc etc cag tec cag gtg gag aac ctg etc cac aga acc tac 5191 

Pro Val Leu Gin Ser Gin Val Glu Asn Leu Leu His Arg Thr Tyr 
1705 1710 1715 

tgt agg tgg aag age aag agt ccc tec cca gtc cat ggg gca ggc 5236 

Cys Arg Trp Lys Ser Lys Ser Pro Ser Pro Val His Gly Ala Gly 
1720 1725 1730 

ccc teg gtc atg gag ate cca tgg gat gat ctt ate gcc ttg tgt 5281 

Pro Ser Val Met Glu He Pro Trp Asp Asp Leu He Ala Leu Cys 
1735 1740 1745 

ate aac cac aag ctg aga gac tgg acg ccc ccc egg ctt cct gtt 5326 

He Asn His Lys Leu Arg Asp Trp Thr Pro Pro Arg Leu Pro Val 
1750 1755 1760 

aca tea gag gcg ctg agt gaa gat ggt cag ata tgt gtg tat ttt 5371 

Thr Ser Glu Ala Leu Ser Glu Asp Gly Gin He Cys Val Tyr Phe 
1765 1770 1775 

ttt aaa aac gat ttg aaa aaa tat gat gtt cct ttg teg tgg gaa 5416 

Phe Lys Asn Asp Leu Lys Lys Tyr Asp Val Pro Leu Ser Trp Glu 
1780 1785 1790 
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caa gcc agg ttg cag acg cag aag gag eta cag ctg aga gag gga 5461 
Gin Ala Arg Leu Gin Thr Gin Lys Glu Leu Gin Leu Arg Glu Gly 
1795 1800 1805 

cgt ttg gca ata aag cct ttt cat cct tct gca aac aat ttt ccc 5506 
Arg Leu Ala He Lys Pro Phe His Pro Ser Ala Asn Asn Phe Pro 
1810 1815 1820 

ata cca ttg ctt cac atg cac cgt aac tgg aag agg age aca gag 5551 
He Pro Leu Leu His Met His Arg Asn Trp Lys Arg Ser Thr Glu 
1825 1830 1835 

tgt get caa gag ggg agg att ccc age aca gag gat ctg atg ega 5596 
Cys Ala Gin Glu Gly Arg lie Pro Ser Thr Glu Asp Leu Met Arg 
1840 1845 1850 

gga get tct get gag gag etc ttg geg cag tgt ttg teg age agt 5641 
Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Cys Leu Ser Ser Ser 
1855 1860 1865 

ctg ctg ctg gag aaa gaa gag aac aag agg ttt gaa gat eag ctt 5686 
Leu Leu Leu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp Gin Leu 
1870 1875 1880 

eag caa tgg ttg tct gaa gae tea gga gca ttt acg gat tta act 5731 
Gin Gin Trp Leu Ser Glu Asp Ser Gly Ala Phe Thr Asp Leu Thr 
1885 1890 1895 

tec ctt ccc etc tat ctt cct cag act eta gtg tct ctt tct cac 5776 
Ser Leu Pro Leu Tyr Leu Pro Gin Thr Leu Val Ser Leu Ser His 
1900 1905 1910 

act att gaa cct gtg atg aaa aca tct gta act act age cca eag 5821 
Thr He Glu Pro Val Met Lys Thr Ser Val Thr Thr Ser Pro Gin 
1915 1920 1925 
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agt gac atg atg agg gag caa ctg cag ctg tea gag gcg aca gga 5866 
Ser Asp Met Met Arg Glu Gin Leu Gin Leu Ser Glu Ala Thr Gly 
1930 1935 194Q 



acg tgt eta ggc gaa ega eta aag cac ctg gaa agg ctg ate egg 
Thr Cys Leu Gly Glu Arg Leu Lys His Leu Glu Arg Leu He Arg 
1945 1950 1955 



ctg eta gae atg gtg gac att tgagcagcct gacctgtggg gagggggtct 
Leu Leu Asp Met Val Asp He 
1975 1980 



5911 



agt tea agg gaa gag gaa gtt gee tet gag etc cat etc tct gcg 5956 
Ser Ser Arg Glu Glu Glu Val Ala Ser Glu Leu His Leu Ser Ala 
I960 1965 1970 



6007 



ctcccgaaga gtttctgttt ttaetcaaaa taatgttatt ctcagatgct tgatgcactg 6067 
ttggaaatgt gattaattta ateatgeaga taaaccattt aaatgtc ' 6114 



<210> 4 

<211> 1980 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Asn Pro Thr Asn Pro Phe Ser Gly Gin Gin Pro Ser Ala Phe Ser 
^5 10 15 



Ala Ser Ser Ser Asn Val Gly Thr Leu Pro Ser Lys Pro Pro Phe Arg 
20 25 30 
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Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn Ser Thr Leu Ser Gly Lys 
35 40 45 



Ser Ser Gly Phe Ser Gin Yal Ser Ser Phe Pro Ala Ser Ser Gly Val 
50 55 60 



Ser His Ser Ser Ser Val Gin Thr Leu Gly Phe Thr Gin Thr Ser Ser 
65 70 75 80 



Val Gly Pro Phe Ser Gly Leu Glu His Thr Ser Thr Phe Val Ala Thr 
85 90 95 



Ser Gly Pro Ser Ser Ser Ser Val Leu Gly Asn Thr Gly Phe Ser Phe 
100 105 110 



Lys Ser Pro Thr Ser Val Gly Ala Phe Pro Ser Thr Ser Ala Phe Gly 
115 120 125 



Gin Glu Ala Gly Glu He Val Asn Ser Gly Phe Gly Lys Thr Glu Phe 
130 135 140 



Ser Phe Lys Pro Leu Glu Asn Ala Val Phe Lys Pro He Leu Gly Ala 
145 150 155 160 



Glu Ser Glu Pro Glu Lys Thr Gin Ser Gin He Ala Ser Gly Phe Phe 
165 170 175 
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Thr Phe Ser His Pro He Ser Ser Ala Pro Gly Gly Leu Ala Pro Phe 
180 185 190 



Ser Phe Pro Gin Val Thr Ser Ser Ser Ala Thr Thr Ser Asn Phe Thr 
195 200 205 



Phe Ser Lys Pro Val Ser Ser Asn Asn Ser Leu Ser Ala Phe Thr Pro 
210 215 220 



Ala Leu Ser Asn Gin Asn Val Glu Glu Glu Lys Arg Gly Pro Lys Ser 
225 230 235- 240 



He Phe Gly Ser Ser Asn Asn Ser Phe Ser Ser Phe Pro Val Ser Ser 
245 250 255 



Ala Val Leu Gly Glu Pro Phe Gin Ala Ser Lys Ala Gly Val Arg Gin 
260 265 270 



Gly Cys Glu Glu Ala Val Ser Gin Val Glu Pro Leu Pro Ser Leu Met 
275 280 285 



Lys Gly Leu Lys Arg Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg His 
290 295 300 



Gly His Glu Pro Ala Glu Asp Ser Asp Pro Leu Ser Arg Gly Asp His 
305 310 315 320 
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Pro Pro Asp Lys Arg Pro Val Arg Leu Asn Arg Pro Arg Gly Gly Thr 
325 330 335 



Leu Phe Gly Arg Thr He Gin Asp Val Phe Lys Ser Asn Lys Glu Val 
340 345 350 



Gly Arg Leu Gly Asn Lys Glu Ala Lys Lys Glu Thr Gly Phe Val Glu 
355 360 365 



Ser Ala Glu Ser Asp His Met Ala He Pro Gly Gly Asn Gin Ser Val 
370 375 380 



Leu Ala Pro Ser Arg He Pro Gly Val Asn Lys Glu Glu Glu Thr Glu 
385 390 395 400 



Ser Arg Glu Lys Lys Glu Asp Ser Leu Arg Gly Thr Pro Ala Arg Gin 
405 410 415 



Ser Asn Arg Ser Glu Ser Thr Asp Ser Leu Gly Gly Leu Ser Pro Ser 
420 425 430 



Glu Val Thr Ala He Gin Cys Lys Asn He Pro Asp Tyr Leu Asn Asp 
435 440 445 



Arg Thr He Leu Glu Asn His Phe Gly Lys He Ala Lys Val Gin Arg 
450 455 460 
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He Phe Thr Arg Arg Ser Lys Lys Leu Ala Val Vai His Phe Phe Asp 
465 470 475 480 



His Ala Ser Ala Ala Leu Ala Arg Lys Lys Gly Lys Ser Leu His Lys 
485 490 495 



Asp Met Ala He Phe Trp His Arg Lys Lys He Ser Pro Asn Lys Lys 
500 505 510 



Pro Phe Ser Leu Lys Glu Lys Lys Pro Gly Asp Gly Glu Val Ser Pro 
515 520 525 



Ser Thr Glu Asp Ala Pro Phe Gin His Ser Pro Leu Gly Lys Ala Ala 
530 535 540 



Gly Arg Thr Gly Ala Ser Ser Leu Leu Asn Lys Ser Ser Pro Val Lys 
545 550 555 560 



Lys Pro Ser Leu Leu Lys Ala His Gin Phe Glu Gly Asp Ser Phe Asp 
565 570 575 



Ser Ala Ser Glu Gly Ser Glu Gly Leu Gly Pro Cys Val Leu Ser Leu 
580 585 590 



Ser Thr Leu He Gly Thr Val Ala Glu Thr Ser Lys Glu Lys Tyr Arg 
595 600 605 
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Leu Leu Asp Gin Arg Asp Arg He Met Arg Gin Ala Arg Yal Lys Arg 
610 615 620 



Thr Asp Leu Asp Lys Ala Arg Thr Phe Val Gly Thr Cys Leu Asp Met 
625 630 635 640 



Cys Pro Glu Lys Glu Arg Tyr Met Arg Glu Thr Arg Ser Gin Leu Ser 
645 650 655 



Val Phe Glu Val Val Pro Gly Thr Asp Gin Val Asp His Ala Ala Ala 
660 665 670 



Val Lys Glu Tyr Ser Arg Ser Ser Ala Asp Gin Glu Glu Pro Leu Pro 
675 680 685 



His Glu Leu Arg Pro Leu Pro Val Leu Ser Arg Thr Met Asp Tyr Leu 
690 695 700 



Val Thr Gin He Met Asp Gin Lys Glu Gly Ser Leu Arg Asp Trp Tyr 
705 710 715 720 



Asp Phe Val Trp Asn Arg Thr Arg Gly He Arg Lys Asp He Thr Gin 
725 730 735 



Gin His Leu Cys Asp Pro Leu Thr Val Ser Leu He Glu Lys Cys Thr 
740 745 750 



50/70 



wo 2004/040971 



PCT/JP2003/014221 



Arg Phe His He His Cys Ala His Plie Met Cys Glu Glu Pro Met Ser 
755 760 765 



Ser Phe Asp Ala Lys lie Asn Asn Glu Asn Met Thr Lys Cys Leu Gin 
770 775 780 



Ser Leu Lys Glu Met Tyr Gin Asp Leu Arg Asn Lys Gly Val Phe Cys 
785 790 795 800 



Ala Ser Glu Ala Glu Phe Gin Gly Tyr Asn Val Leu Leu Ser Leu Asn 
805 810 815 



Lys Gly Asp He Leu Arg Glu Val Gin Gin Phe His Pro Ala Val Arg 
820 825 830 



Asn Ser Ser Glu Val Lys Phe Ala Val Gin Ala Phe Ala Ala Leu Asn 
835 840 845 



Ser Asn Asn Phe Val Arg Phe Phe Lys Leu Val Gin Ser Ala Ser Tyr 
850 855 860 



Leu Asn Ala Cys Leu Leu His Cys Tyr Phe Ser Gin He Arg Lys Asp 
865 870 875 880 



Ala Leu Arg Ala Leu Asn Phe Ala Tyr Thr Val Ser Thr Gin Arg Ser 
885 890 895 
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Thr He Phe Pro Leu Asp Gly Val Val Arg Met Leu Leu Phe Arg Asp 
900 905 910 



Cys Glu Glu Ala Thr Asp Phe Leu Thr Cys His Gly Leu Thr Val Ser 
915 920 925 



Asp Gly Cys Val Glu Leu Asn Arg Ser Ala Phe Leu Glu Pro Glu Gly 
930 935 940 



Leu Ser Lys Thr Arg Lys Ser Val Phe lie Thr Arg Lys Leu Thr Val 
945 950 955 960 



Ser Val Gly Glu He Val Asn Gly Gly Pro Leu Pro Pro Val Pro Arg 
965 970 975 



His Thr Pro Val Cys Ser Phe Asn Ser Gla Asn Lys Tyr He Gly Glu 
980 985 990 



Ser Leu Ala Ala Glu Leu Pro Val Ser Thr Gin Arg Pro Gly Ser Asp 
995 1000 1005 



Thr Val Gly Gly Gly Arg Gly Glu Glu Cys Gly Val Glu Pro Asp 
1010 1015 1020 



Ala Pro Leu Ser Ser Leu Pro Gin Ser Leu Pro Ala Pro Ala Pro 
1025 1030 1035 
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Ser Pro Yal Pro Leu Pro Pro Val Leu Ala Leu Thr Pro Ser Yal 
1040 1045 1050 



Ala Pro Ser Leu Phe Gin Leu Ser Yal Gin Pro Glu Pro Pro Pro 
1055 1060 1065 



Pro Glu Pro Val Pro Met Tyr Ser Asp Glu Asp Leu Ala Gin Yal 
1070 1075 1080 



Yal Asp Glu Leu He Gin Glu Ala Leu Gin Arg Asp Cys Glu Glu 
1085 1090 1095 



Yal Gly Ser Ala Gly Ala Ala Tyr Ala Ala Ala Ala Leu Gly Yal 
1100 1105 1110 



Ser Asn Ala Ala Met Glu Asp Leu Leu Thr Ala Ala Thr Thr Gly 
1115 1120 1125 



He Leu Arg His He Ala Ala Glu Glu Yal Ser Lys Glu Arg Glu 
1130 1135 1140 



Arg Arg Glu Gin Glu Arg Gin Arg Ala Glu Glu Glu Arg Leu Lys 
1145 1150 1155 



Gin Glu Arg Glu Leu Yal Leu Ser Glu Leu Ser Gin Gly Leu Ala 
1160 1165 1170 
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Val Glu Leu Met Glu Arg Val Met Met Glu Phe Val Arg Glu Thr 
1175 1180 1185 



Cys Ser Gin Glu Leu Lys Asn Ala Val Glu Thr Asp Gin Arg Val 
1190 1195 1200 



Arg Val Ala Arg Cys Cys Glu Asp Val Cys Ala His Leu Val Asp 
1205 1210 1215 



Leu Phe Leu Val Glu Glu He Phe Gin Thr Ala Lys Glu Thr Leu 
1220 1225 1230 



Gin Glu Leu Gin Cys Phe Cys Lys Tyr. Leu Gin Arg Trp Arg Glu 
1235 1240 1245 



Ala Val Thr Ala Arg Lys Lys Leu Arg Arg Gin Met Arg Ala Phe 
1250 1255 1260 



Pro Ala Ala Pro Cys Cys Val Asp Val Ser Asp Arg Leu Arg Ala 
1265 1270 1275 



Leu Ala Pro Ser Ala Glu Cys Pro He Ala Glu Glu Asn Leu Ala 
1280 1285 1290 



Arg Gly Leu Leu Asp Leu Gly His Ala Gly Arg Leu Gly He Ser 
1295 1300 1305 
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Cys Thr Arg Leu Arg Arg Leu Arg Asn Lys Thr Ala His Gin Met 
1310 1315 1320 



Lys Val Gin His Phe Tyr Gin Gin Leu Leu Ser Asp Val Ala Trp 
1325 1330 1335 



Ala Ser Leu Asp Leu Pro Ser Leu Val Ala Glu His Leu Pro Gly 
1340 1345 1350 



Arg Gin Glu His Val Phe Trp Lys Leu Val Leu Val Leu Pro Asp 
1355 1360 1365 



Val Glu Glu Gin Ser Pro Glu Ser Cys Gly Arg lie Leu Ala Asn 
1370 1375 1380 



Trp Leu Lys Val Lys Phe Met Gly Asp Glu Gly Ser Val Asp Asp 
1385 1390 1395 



Thr Ser Ser Asp Ala Gly Gly He Gin Thr Leu Ser Leu Phe Asn 
1400 1405 1410 



Ser Leu Ser Ser Lys Gly Asp Gin Met He Ser Val Asn Val Cys 
1415 1420 1425 



He Lys Val Ala His Gly Ala Leu Ser Asp Gly Ala He Asp Ala 
1430 1435 1440 
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Val Glu Thr Gin Lys Asp Leu Leu Gly Ala Ser Gly Leu Met Leu 
1445 1450 1455 



Leu Leu Pro Pro Lys Met Lys Ser Glu Asp Met Ala Glu Glu Asp 
1460 1465 1470 



Val Tyr Trp Leu Ser Ala Leu Leu Gin Leu Lys Gin Leu Leu Gin 
1475 1480 1485 



Ala Lys Pro Phe Gin Pro Ala Leu Pro Leu Val Val Leu Val Pro 
1490 1495 1500 



Ser Pro Gly Gly Asp Ala Val Glu Lys Glu Val Glu Asp Gly Leu 
1505 1510 1515 



Met Leu Gin Asp Leu Val Ser Ala Lys Leu He Ser Asp Tyr Thr 
1520 1525 1530 



Val Thr Glu He Pro Asp Thr He Asn Asp Leu Gin Gly Ser Thr 
1535 1540 1545 



Lys Val Leu Gin Ala Val Gin Trp Leu Val Ser His Cys Pro His 
1550 1555 1560 



Ser Leu Asp Leu Cys Cys Gin Thr Leu He Gin Tyr Val Glu Asp 
1565 1570 1575 
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Gly He Gly His Glu Phe Ser Gly Arg Phe Phe His Asp Arg Arg 
1580 1585 1590 



Glu Arg Arg Leu Gly Gly Leu Ala Ser Gin Glu Pro Gly Ala lie 
1595 1600 1605 



He Glu Leu Phe Asn Ser Val Leu Gin Phe Leu Ala Ser Val Val 
1610 1615 1620 



Ser Ser Glu Gin Leu Cys Asp Leu Ser Trp Pro Val Thr Glu Phe 
1625 1630 1635 



Ala Glu Ala Gly Gly Ser Arg Leu Leu Pro His Leu His Trp Asn 
1640 1645 1650 



Ala Pro Glu His Leu Ala Trp Leu Lys Gin Ala Val Leu Gly Phe 
1655 1660 1665 



Gin Leu Pro Gin Met Asp Leu Pro Pro Leu Gly Ala Pro Trp Leu 
1670 1675 1680 



Pro Val Cys Ser Met Val Val Gin Tyr Ala Ser Gin He Pro Ser 
1685 1690 1695 



Ser Arg Gin Thr Gin Pro Val Leu Gin Ser Gin Val Glu Asn Leu 
1700 1705 1710 
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Leu His Arg Thr Tyr Cys Arg Trp Lys Ser Lys Ser Pro Ser Pro 
1715 1720 1725 



Val His Gly Ala Gly Pro Ser Val Met Glu He Pro Trp Asp Asp 
1730 1735 1740 



Leu lie Ala Leu Cys He Asn His Lys Leu Arg Asp Trp Thr Pro 
1745 1750 1755 



Pro Arg Leu Pro Val Thr Ser Glu Ala Leu Ser Glu Asp Gly Gin 
1760 1765 1770 



He Cys Val Tyr Phe Phe Lys Asn Asp Leu Lys Lys Tyr Asp Val 
1775 1780 1785 



Pro Leu Ser Trp Glu Gin Ala Arg Leu Gin Thr Gin Lys Glu Leu 
1790 1795 1800 



Gin Leu Arg Glu Gly Arg Leu Ala He Lys Pro Phe His Pro Ser 
1805 1810 1815 



Ala Asn Asn Phe Pro He Pro Leu Leu His Met His Arg Asn Trp 
1820 1825 1830 



Lys Arg Ser Thr Glu Cys Ala Gin Glu Gly Arg He Pro Ser Thr 
1835 1840 1845 
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Glu Asp Leu Met Arg Giy Ala Ser Ala Glu Glu Leu Leu Ala Gin 
1850 1855 1860 



Cys Leu Ser Ser Ser Leu Leu Leu Glu Lys Glu Glu Asn Lys Arg 
1865 1870 1875 



Phe Glu Asp Gin Leu Gin Gin Trp Leu Ser Glu Asp Ser Gly Ala 
1880 1885 1890 



Phe Thr Asp Leu Thr Ser Leu Pro Leu Tyr Leu Pro Gin Thr Leu 
1895 1900 1905 



Val Ser Leu Ser His Thr He Glu Pro Yal Met Lys Thr Ser Val 
1910 1915 1920 



Thr Thr Ser Pro Gin Ser Asp Met Met Arg Glu Gin Leu Gin Leu 
1925 1930 1935 



Ser Glu Ala Thr Gly Thr Cys Leu Gly Glu Arg Leu Lys His Leu 
1940 1945 1950 



Glu Arg Leu lie Arg Ser Ser Arg Glu Glu Glu Val Ala Ser Glu 
1955 1960 1965 



Leu His Leu Ser Ala Leu Leu Asp Met Val Asp He 
1970 1975 1980 
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<210> 5 

<211> 33 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Primer 
<400> 5 

ctataaccat ggaccatgga catactttgt tec 



33 



<210> 6 

<211> 36 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Primer 

<400> 6 

tgcatgcatt ctagagttgc cgttggggtg ctggac 36 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 7 

tcccgccttc cagctgtgac 20 
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<210> 8 

<211> 20 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Primer 

<400> 8 

gtgctgctgt gttatgtcct 20 



<210> 9 

<211> 30 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 9 

gcctgcttgc cgaatatcat ggtggaaaat 

<210> 10 

<211> 28 

<212> DNA 

<213> Artificial seauence 



30 



<220> 

<223> Primer 
<400> 10 

ggcaccaagc atgcacggag tacacaga 28 
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<210> 
<211> 
<212> 
<213> 

<220> 



11 
26 
DNA 

Artificial 



seauence 



<223> Primer 
<400> 11 

ggggatccat acccggtgaa cccctt 



<210> 12 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 12 

gggtcgacgc gcacagactt tcccctga 28 



<210> 13 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 13 

gggaattctc ccgccttcca gctgtgac 28 
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<210> 14 

<211> 28 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 14 

gggtcgacgt gctgctgtgt tatgtcct 28 

<210> 15 

<211> 28 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 15 • 

gggaattcca tgagctgaga ccctcagc 28 

<210> 16 
<211> 28 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 
<400> 16 

gggtcgactg aggatgcagg aggcggct 28 
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<210> 17 

<211> 28 

<212> DNA 

<213> Artificial scQuence 
<220> 

<223> Primer 

<400> 17 

gggaattcta cgttggagag agcctggc 28 



<210> 18 

<211> 28 

<212> DNA 

<213> Artificial scQuence 
<220> 

<223> Primer 

<400> 18 

gggtcgacca tgctgtcatc tcctgtga 28 



<210> 19 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 19 

gggaattcga gaacctggcc aagggtct 28 
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<210> 20 

<211> 28 

<212> DNA 

<213> Artificial seQuence 
<220> 

<223> Primer 

<400> 20 

gggtcgacga aaaaccgacg gctgaact 

<210> 21 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 21 

gggaattcaa gcccttccag cctgccct 

<210> 22 

<211> 28 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 22 

gggtcgaccg agggaacgtg gtattttc 
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<210> 23 

<211> 28 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 23 

ggcccgggcc cgtgggatga catcatca 28 



<210> 
<21I> 
<212> 
<213> 



24 
28 
DNA 

Artificial 



seauence 



<220> 

<223> Primer 
<400> 24 

ggctcgagca tgtccaccat ctccagca 



<210> 25 

<211> 41 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 25 

ggggatccga attccaccat ggcagtcttc aaaccgatac c 41 
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<210> 26 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 26 

gcaggggctc ctcctgatct 2( 

<210> 27 

<211> 41 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 27 

ggggatccga attccaccat gtccgagggc cttggttctt g 41 

<210> 28 

<211> 20 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 28 

ctgtcttgtt tctaagccgc on 
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<210> 29 

<211> 41 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 29 

ggggatccga attccaccat ggagaacctg gccaagggtc t 41 

<210> 30 

<211> 27 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 30 

gaggacttgt agatgttttc accatgg 27 

<210> 31 

<211> 58 

<212> DNA 

<213> Artificial seQuence 
<220> 

<223> Primer 

<400> 31 

gggaattcca ccatggatta caaggatgac gacgataagg cagtcttcaa ccgatacc 58 
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<210> 32 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 32 

gggaattcct ccgggtctcc ctcaagta 

<210> 33 

<211> 59 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 33 

gggaattcca ccatggatta caaggatgac 

<210> 34 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 34 

gggaattcgc tgtcttgttt ctaagccg 
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28 



taagt ccgagggcct tggttcttg 59 



28 
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<210> 35 

<211> 59 

<212> DNA 

<213> Artificial seQuence 



<220> 

<223> Primer 
<400> 35 

gggaattcca ccatggatta caaggatgac gacgataagg agaacctggc caagggtct 59 



<210> 36 

<211> 28 

<212> DNA 

<213> Artificial seauence 
<220> 

<223> Primer 

<400> 36 

gggaattctg aggacttgta gatgtttt 28 
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Fig. 8A 
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Fig. 8B 
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Fig. 8C 
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Fig. 9C 
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Fig. 10 
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Fig . 1 0 continued 1 
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Fig . 1 0 continued 2 
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Fig. 10 continued 3 
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Fig . 1 0 continued 4 
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Fig . 1 0 continued 5 
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Fig. 11B 
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Fig. 11C 
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Fig. 11D 
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Fig. 11E 
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Fig. 12 
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Fig. 14 
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Fig. 15 
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Fig. 20A 

Cre-fIox/+ 

1 2 3 4 5 6 7 8 9 10 11 12 13 .14 15 16 17 
QVQLQQPGAELVKPGAS 
CAG GTC CAA CTG CAG CAG CCT GGG Ga GAG CTT GTG AAG CCT GGG GCT TCA 
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Fig. 20B 
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Fig. 20C 



Cre-flox/+ 



, 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

l..^ W V K Q R P G R G L E W I G 

•> ' TGG GTG AAG CAG AGG CCT GGA CGA GGC CTT GAG TGG ATT GGA 
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Fig. 20D 

Cre-flox/+ 



50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 
RIDPNSGGTKYNEKFKSK 
AGG ATT GAT CCT AAT AGT GGT GGT Aa AAG TAC AAT GAG AAG HC AAG AGC AAG 
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Fig. 20E 

Cre-flox/+ 
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ATLTV DKPSSTAYMQLS 
GCC ACA ac ACT GTA GAC AAA CCC TCC AGC ACA GCC TAC ATG CAG CTC AGC 
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Fig. 20F 

Cre-flox/+ 



85 86 87 88 89 90 91 92 93 94 95 96 97 98 
SLTSEDSAVYYCAR 
AGC CTG ACA TCT GAG GAC TCT GCG GTC TAT TAT TGT GCA AGA 
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Fig. 20G 

B-Ganp''' 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
QVQLQQPGAELVKPGAS 
CAG GTC CAA CTG CAG CAG CCT GGG GCT GAG CH GTG AAG CCT GGG GCT TCA 
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Fig. 20H 
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Fig. 20 I 



B-Ganp' 



36 37 38 39 40 41 42 43 44 45 46 47 48 49 
WVKQRPGRGLEWIG 
TOG GTG AAG CAG AGG CCT GGA CGA GGC CTT GAG TGG ATT GGA 
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Fig. 20J 
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Fig. 20K 
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B-Ganp 



Fig. 20L 
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Fig. 21 
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Fig. 22 
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Fig. 25 
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Fig. 26 
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Fig. 27 
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Fig. 28 
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Fig. 33 



O. 



0. "^iv 



\ "3 



CI 



CO 



CO 

o 

o 
ffl 



t» a ^ 



CO 



CO 

o 

O 



5 T- CD 
O CM 0> 



57/69 



34 



CO 



■o 

s 

Si 

0) 

c 

to 




58/69 



Fig. 35 
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Fig. 36B 
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Fig. 37 
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Fig. 39 




64/69 




65/69 



10/534043 



Fig. 41 
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Fig. 42 
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Fig. 43 
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